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HAT LINKS AN APPLE wWwear- 

int a chill can of snow, a 

Carast <kimomune  crvstel 
stremm, a duck landing on asalt 
Wiler march? BHeautw—bemity 


poses) by the ure to live 





“Vou d be surprised how stuh 
born beauty a Lt aents to live,” 
writes o (seorgia author, Celes- 
tine Siblev, And-so it does: Bint 
2 Man puts srealer and: ereater 
strain on the environment, not 


nly beauty but also the support 
evstems of life itself stanr] ewe to 
eve with clanger. 


These three photographs be 
speak the beauty and bounty of 
nature. They alse remind os af 
riaen's newly 
ness. that he 


OWOARETEC EWwoOre 
mutt reesiablieh a 


harmonious balance hetween 
hime! und the other inving 
things of the earth 

Only recently, for instance, 


have we understood how impor- 


i ia a al 
biitit ane the aimsey “wet lund 





oF ta a4 UT a il 


of our oonstolsalt marshes: Mere. 
in -an intricate network, living 
things depend one upon the 
other, with man the wultuniate 
benehiciary, In a remarkable 
study by a bioleget one a tal 
ented photographer, we see 
mitrsh creatures living naturally 
ant] free, os thes have through 
Lhe Des, UNWore of the swing 
ine <oithe of man’s inétemsimg 
moieion. We alepses the worsh- 
lands paved with concrete, cls 
heared by mutomebile hulls, 
ancl pollutec] by wastes from 
formes and factories: Continued 
destruct Will alti surely 
spell cismster for this delicately 
balunced natural resource that 
4.60 Vital to tin 

There ore encouraging thines 
io Peyeiry, Pon Bugles cmd nope 
sind along a tiver restored 
the Willamette in Oregon. There 
acdevoaterl hancdol tthsens, anned 
with information and concern, 
have. toined with incdistry. ane 
stile anil city offftmals- in a 
surcesstol cristle to cinrvert 
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cE ner Saal 
the most polluted waterway im 
the Pache Northwest mito a 
playveround for the jov of thow- 
sunds In continent richly 
velned with nvers, the Willam- 
elie’s success story will mapire 
other ciizens wil other states 
to restur streams now beeine 
choked to denth by eollistion. 
Finally, a-simple tale of love 
for an olel, ofttime shady, friend 
living on © Virginin farm. Stall 
photographer Bob Sisson 'sapple 
tree hoes little to distinguish il 
from millions of its kincl Yet, 
in this: gentle portrait, we recog 
nize the abicing worth of ever 
tree as heme and: sustenance for 
insects: birds, «and animals 
ancl ae a delight to human eves 
ancl Hedarts. [] 
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ROM FLORIDA TO MAINE there is a 


war, Between man and man, fish and 

bird, wave and sand. The battle rages anc 

storms over the coast Vet the battlefield 
is strangely quiet. Grasses bend softly in the 
wind. Herons stalk silently through shallow 
Vilers. Ths. war i being fought tn the niuw- 
row green-and-tawnoy band of salt marsh 
that stretches along our eastern shore 

For millenniums there could be no final 
victory or detent. Nature's rontending forces 
staved in balance. [he rising sea stole from 
the marshland, anc the marshland rebuilt its 
defenses, The marsh press died and, decay- 
tne, nourtshed the animal life of the estuaries 
Fish warred on fich andl the bir fs on them, butt 
all at last fell in the battle, ancl, in dissolution, 
fed the grass roots. The circle closed, and the 
battle wee joined arain 

Sow, however, we humans can impose a 
final decision m this immemorial war of the 
wetlands along all our consts, We even have 
it in our power to obliterate the battlefield. 
And ifowe do, will that be victorv: of defeat? 
Are we about Lo conquer mature, or about to 
conquer ourselves? 

The salt marshes are disappeuring before 
the onslaught of factories, dump an fill, 
homes with a seaward view. As chemicals 
nnd sewnite pollute the wetlands, the on 
crouchment of industrialists and developers 
is dlso the rout of oyster dredgers, clanumers, 
crabbers, sportsmen, and lovers of nature 

The acres-of marsh covered by asphalt and 
concrete may be o triumph for builders, but 
far the commercial fishermen of the Athintis 
(Const, those captured marsh acres mean a 
smaller catch at sea. In the salt marshes more 
than seventy-five speces, including commer- 
cially important menharlen and striped bass, 
spend some part of their lives. No moarshes— 
no fishing tndustry. In Virgimia, where the 
agonal catch & worth 22 million dollars dock- 
side, commercial fisheries would suffer total 
hisahilty, for 95 percent of that catch is nur- 
tured by the marshes 

The grass that developers destroy is Hter- 
aly at the root of marsh life: 1 watched o 
piece of it float past in-an arterial creek of the 
great marsh on Blackbeard Island, treorgia, 
This small bit of plant material, | reflected, 
could be called the basic unit of energy Tce 
Which the creatures of the tharsh contencL On 











this course-leaved cordgrass, Spartingd alters 


Hora, most marsh animals depend. A few 
raze on it, many more feed on the products 
of its decay, and others feed on the feeders 





Sate for the moment, o clapper rail left) 
ecurries through w Georda nursh. Comser¥a- 
tonist’s have begun the battle to save such 
oretine Lilo) artes, menace!) by human neg: 
livence and urban sorawl. [mn Maine a tert 
above) perches over a warning sign in o marsh 
polluted ty sewinee. 


Can We 
save 
Sall Marshes ? 


By STEPHEN W. 
HITCHCOCK, Ph.D. 
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| had joined two graduate students from 
the renowned University of Georgian Marini 
Institute on Sapelo Island, Bluckbeard’s nea 
nuttech ber hey were studving energy: flow 
Within: the marsh. To estimate marsh pro 
daction and reveal the mterelationships of 
wWellind hit, We were collecting, weehimny 
und mencunne every olant and animal from 
sneciiic-aress that haul been previotisly staked 


OUD LU SAU! Doers 
Fiddlers Play uo Role in Marsh Reology 


lt hal been a long walk to our destination 
Glotinows mud hid sucked the sneakers from 
mv teet. f had stumbled inte trasé-tovered 
channes and scratched myself on the sharp 
redcish Ups ol volnet sparta leaves 

Phat plant, sometimes crowing more than 
qx feet high, is a tough character in ever 
wi. Since few other plants can withstand the 
extremes of the environment, it dominate 
the marsh. Faach disy curing sunimer the tichal 
marsh 2 alternately Hooded with salt water 
in baked th the hot sun In winter, chilling 
Winds sweep it, and the cold waves of the 
Atlante (tean crown it. Incoming tices 
hiring salt water, heavy rains and foods bring 
fresh water. Surviving this torture, spartina 
reaps the benelits of reduce: competition and 
rrows tn abwradanes 

| wiper i hear aor A ‘ VA TN forche nd 
IPAVInE Tin my ir, Gnic @ot to work on 
my job in the enereytlow project, Koeeling 
before a woolen frame thrown down on ti 
ecapeTrimental square meter, | began to cap- 
ture fideller crabs trapped inside. They secur 
ried about, dsappearine into the mud to pop 
Lig Pert Per another ruin Lhe swe canripyied! 
of my nose as | gathered them one bw one 

Fiddler crabs, with a density al more thas 
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Cian jets roost whore mareh crepatin 

flouri¢hedd before the builders of New 
Tork 4 John PF. Reel [Internationa 
Miron shove) ¢avered their hobhital 


aith concrete. Resticlental constrortio 
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an important part in the ecology of the marsh. 
Thev consume the algae ound food particles 
im the mud; then, in turn, t 
tor bircds., raccoons, ond other creatures ah 
range the marsh 

We watcher the female fix 
small pincers on their forelegs, 





lev serve as tooo 





idlers work the 
Vigrously 
shoveling food inti their mouths, like o small 
hungry child asing both bonds on o plate of 
spaghetti. The male, who has one claw much 
larger than the other, doesnot use hits laree 





pincer in feeding, bul makes do with a single 
foreles A major purpose of his big claw is to 
lure female fiddlers into his burraw. He sits 
at the entrance, waving his claw enticme,l 


it the female responds, thev mate 
Sparing Reeps Grosshoppers Hopping 


Fiddlers do not eat the living spartina In 
fact, only about 10 percent of itt grazed on. 
Cine of the wragers ts the salt-marsh erass- 
hopper, which finds the erass a lifesaver in 
more wavs than ore 

On alater visit to Sapelo, canoeing throweh 
the marsh at high tide, | saw that the grass- 
hoppers had climbed up the spartina stems 
to hd bf Mt the rene Willers, perching like 
squirrels ma tree. Chey jumped from stem to 
stem, incies above the hunerv lurking fish 





Cie brave hopper even ventured to swim 
cress the crock, climbed a gras stem, ond 
with 2 jump disappeared into the june 





i* 
The spartina leaves that are not éaten even 

tuaihy die and fallinte the marsh, There barc- 

teria andl tune reduce them to orcrarnic ctletri- 





reat quantities of 
Creare s Sart 


tus. The marsh exports 
this. detritus to the sen 
alferafioera Tmarsnes produce ive to nine toms 
Virzinia 5, 
Vhout half of all 


this Aows into estuane< to nowrish the animals 


of plant material an ACT® a Year 
three: and Delaware's, tiv 
of the sea 

some of the most producuve creme on 
earth fies untended in our marshlands, Its 
eevee i hehe an acre 
its witimidte 
consumption takes place miles from its source 
of onan. (See the diserams explaining the 


cooliry Of GD salt marsh on pages: 737-8.) 


Well cunticl be 
nro 40 mani he nd avi caitle. ficve 


tre there ways for man to make even grea 
er use wi] 
become the basis of a new sea agricultors 


this fodrl-rich cetrituse?e Tt ecole 


Biologists have already <tarter| Fash a lams 
hol oysters indoors in their carly stages, so 
they con control breeding, 
as: the shellfish mature, 
they must be moved to an estuary to feed on 


Prowth, cliscase, 


md predators. Hut 





in! { ;Cot- 


Mud hath aids science of the Ctiversits 


tin Morice D[nstitute on Saprlo Isiand. Biolog 
Hutton! Jennifer fewitt brings op a sare of tickal 
Hat sedoment to 


wtion ol 
| HL a7 


r Ff fr | a 
oetermine the tvoes gel chepri 
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Underwater at hich tide, un adventurous pen 


winkle deiti rests atop a blade of cordgrass (Spar 
fremno Qilerprflora) The plee-ebting sna) ane Wea Bin 
provide nutnent-rich droppines that bolster growth 


of thie al |-dimorbant maren pli 
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or packed alive in wel marsh grass, row on 
row, box on box, thousand on thousand, for 
the tables of soft-chell fanciers. 

Nearby, | saw picker crabs cookin in 
metal pots six feet in diameter. The roseate 
delicacies were then spread over long tables, 
where women in white caps picked out the 
meat T asked one of them what she earned. 
Her fingers flying in tireless rhythm, she told 
me, “Fifty cents a pound, ancl T can dig sixty 
pounds a day.” 

At the edge of the salt marsh near Crisfiele, 
[ met old-timer Carl Tyler, who rears soft: 
shell crabs in the traditional manner. Float- 
ing pens, tied to stakes, rocked gently in the 
water, full of peelers. Mr. Tyler, grizzled, un- 
shaven, and toothless, tended them with a net. 
As soon a8 he saw thot a crab. had motlted, he 
removed it.and packed it in a box—not by 
thousands, a5 in the factory, bot by tens. 

The wind ruffled the nuarsh grass. and Mr. 
Twler leaned on his pole to chat. Insite the 
shedding and packing houses there was urti- 
ficial Light, ond pumped water, and instant 
freezing, and plastic packages, and efficrency, 
Here there was the sun, and the breeze, and 
memornes. There was jost himself, and the 
crohs, and the marsh. Enough to keep a man 
mdependent. 


Lone Clammers Vield to Dredgers 


The davs when a man like Carl Tyler could 
make a living with nothing but rubber boats 
mod a muskrat trap or clam fork are pessine. 
In New England, only legal restrictions on 
mechanical diggers have kept the individual 
clammer gome. [in Marviand, escalator drecd¢e- 
es exploit vast bedsof clams that are uneer- 
water even at low tide. The dredges wash the 
clams from their mindy heme with strong 
jets of water and cory them onto oa belt that 
bongs them to the surface. This mnss harvest- 
ingaivesaccessto previously unavailable beds 
and. provides millions of pounds af clams, 
with less destruction to the young clams, 

But while the man with the dreedge fines 
ever-new sources of supply, the mon with the 
rake sees his prey disappearing, as the beels 
are worked out and pollution spreads. The 


The Author: Dr. Stephen. W) Aitchoock’s famil- 
tary with his subject begine at bis front chlor; his 
heme in Modisan, Connectioul, overlooks a salt 
marsh, Holder of a doctorate In entomology from 
the Woiversitv of California al Berkeley, and now 
with the Connecticut Agricultural Experiment 
Station at New Haven, be often roams the marshes 
Lo shuchy aepatic insects, his turnent projec 
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hand diggers of New England. who produced 
40 percent of the East Coast's clams 30 years 
ago, now find that the dredgers of Chesapeake 
Bay have 75 percent of the market, and are 
even chipping clams into New England. 

Probably the most mechanized of marsh 
priducts is the Atlantic menhaoren, also 
known as the bunker, fathack, or poy, the 
principal commercial) fish of the East Coast. 
Tt must spend part of its life in the bays and 
streams of the wetlands, though it spawns in 
the ocean. The female relenses as many a= 
600,000 esas ata time, which float free for 
two days before hatching. When the young 
lish are about an inch long, they enter the 
estuaries and remain in this protected nursery 
some cleht months 

As they grow, the menhoden start the 
schooling behavior that makes them so sus- 
ceptible to capture. Most menhaden move 
offshore as winter comes, and for the rest of 
their lives will be found in open water, 


Big Business in Fish No One Euts 


Though the menhaden fishery is concen- 
trated off the mid-Atlantic states, many 
murshes of other states contribute to the catch. 
A -sthool taken off Delaware mav have been 
nurtured in a Massachusetts marsh. Men- 
haden mive south tn the fall, and young fish 
tagged in Rhode Island have. been found 
three months later off North Carolina. 

Menhaden are not a delicacy for human 
consumption, They are processed in large 
plants on shere—cooked with steam, fish oil 
pressed out, the remainder dried and ground 
inte fish menl for animal feed. Menhaclen are 
truly an industrial ish—in catching, process- 
ing, and use. The oil is used in the manufac- 
ture of paints, inks, soaps, and lubricants 

In the warehouse of a processing plant at 
Beaufort, North Carolina, I wandered among 
ereat Himalayas of brownish, custy fish frag- 
ments teaching to the rafters, lt was very 
quict, except for rain drumming on the roof in 
the dusky reaches far above. No flies buxeed 
over the dried heaps, and there was only ao 
faint, pleasant whiff of fish. From detritus that 
drifted from the marshes years before, through 
vicissitudes of tide anccurrent, the menhaden 
had made flesh and bone, only to fall prey te 
a freater predator. Now their remus rested, 
to be ground into smull bits of argantic matter, 
quiet, passive, waiting. It-would all come full 
citcle, Detritus to detritus. 

This biological ovele of the marsh is like 

(Continued on page 742) 


High tide 


Sweeping in hwhee daily, the rising water stirs up 
nvirienh and recharge: wognant pools with oxygen. 
Oeceon fish ride in with the tide te feed. 


As the water recedes, it flushes out! 
dimelved material and cories decaying 
cordgrass os well os living plant and onimols 
fo joln the offshore food web. Birds swoop in 
to eat creatures teftexposed on the mod. 











Daily tides: heartheat of the marsh 


WENDING OF LAND AND SEA 
oie en ihe aralt rarsh, ee aL | 





pantry on the crear sehen “Ubi 
marsh begins to form when waves 
shape sand into offshore barriers, tical 
creeks cut through these protective 
bars. fooding the coves behind them 
twiee caily with scawater, Safe from 
the battering sca, corckerass sprouts 
in. the shallows; it= dense ernwth so 
Hows tidal currents that they drop 
their cargo of adit te form afer of 
nutritive mud. The loxunant grass 
forests rank among the most oreuni- 
Cally productive areas on earth, often 
Shp porting trane life per acre Lin ihe 
Hehest of fertile jirairie lure 
Fed) by both salt water and fresh, 
the marsh nourishes miriad creatures 
of sea pnd lane). Prddler crabs scoop 
up aleae with their claws. (stasshafi- 
per Ta Len on eparting heaves piad are 
in turn ¢aten by birds, spiclers, sun 
fish: Anchovies wait tor bacteria to 
turntallen eraes inte a fine soup called 
detritus. The filter teeders—tiams and 





bee £Hn! rey lint & |] a| 


TEstlé—strain the soup trom the 
Water, alone with micrmscopic plant 
antl animal plankton. These mol- 
lusks in turn feed larger creatures 
Incoming tides. bring striped bass, 
flounder, and een trout in search of 
mursh denizens (oh, upper) Many of 
the large fal return to the sea on the 
ehh tice, whieh ales fhishes out detri- 
tus snl ether nubtients to feed marine 
lite offshore (left, lower) Nearly all 
the comomercally woluahle- seatiood 
netted: in Fast Comet wiilets oie is 
existence directly te the marsh This 
does this balanced ecosystem become 
u factory for human foord 


Bared by retreating tide, marsh 
mud serves up its bounty to land: 
hated guest= (following pages, key 
below) Raccoons hunt mussels and 
crabs in the muck, and w host of tires 
formge oooid the pools and cordgrass 
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the seconds cial on a watch. The hours dial is 
the geological cycle within which it occurs. 
For the oldest, ever-continuing battle of the 
marsh is between the sea and the shore: The 
sea has risen as much as thirty feet in the past 
5,000 years, The sea gnaws at the shore, but 
the roots of spartina ancl other marsh plants 
that colonize the mud flats barely above the 
ocenmn’s reach at low tide anchor the shifting 
mud, und their stems catch the drifting silt, 
(rudually the surface builds—less than half 
an inch a year, but enough to equal the rise 
in sen level, 


Dunes Form & Protective Borrier 


Dr. Robert Byrne of the Virginia Institute 
of Marine Science at Gloucester Point isa 
historian of this warfare Tanned, musta- 
chioed, wearing a sailor cays, he spread maps 
on the grownd to show oe the field of battle. 
His finger traced the thin durk line separating 
land from water along the Virginia coast. 

“Marshes can't grow unprotected on the 
open coust They need sand dunes or beach 
to break the foree of wave and storm. The 
muurshes, in tum, act. as defense works to pro- 
tect the inland areas from the direct erosive 
powers of the storm waves. Barrier islands 
protect more than half of Virginia's ocean 
constline, But erosion is still creat, and the 
stu: breaks through the barriers, changing 
the flow in the lagoons and smothering the 
productive mud flats. Since 1852 at least 
[7 square miles of marshes along Virginia's 
shore have been Joa” 

He pointed to a spot on the map labeled 
Hog Liland, off Virginian “That was once o 
thriving community, but coastal currerits 
gobbled up fifty feet.a year. People finally 
had to abandon homes, businesses, the ceme- 
tery to the oncoming Atlante" 

Sand carried away by the sea's attack is 
generally deposited elsewhere along the shore. 
But thts small consolation to former resi- 
dents of Hog Island. 

L traveled with Dr. Byrne ane! his assistants 
at they took measurements of this ceaseless 
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flux between land and sea. On one beach he 
showed me where a storm had broken through 
the dunes and spread a delia of sand over the 
marsh, smothering plants and animals caught 
ints path. Inthe lagoons behind the burriers: 
the marsh grasses built anew. 

As the waves push the dunes back, they 
may expose beds of peat, remnants of old 
marsh, on the beach, These once-flourishing 
Inarshes were covered with sand, compressed, 
and then uncevered, only to fall victim to the 
sea. [tis a familiar contest. Individual marsh- 
es may be ephemeral, the survivors varying 
in age—those of New England perhaps 4,000 
vears old, those of Virginia about 1,00—but 
they represent the continuity of the battle 
between ocean-and land, 

As | moved north along the coast, the high 
marsh, that area flooded only by occasional 
high tides, took on a different appearance. 
The dominant ¢rass become narrow leaved 
and fine, and lay over-in broad swirls. 

This is Spartina patens, a cousin of Spar- 
tine aiternifiora. Called salt hay, it provided 
sustenance to the fornging cattle of early. 
colonists, and is in demancl today as mulch 
for gardens and strawberry bets. In southern 
New Jersey farmers manage thousands of 
aeres of high marsh to produce tons of baled 
salt bay for shipment all along the East 
Const (puige 75.3) 


Hay Farmer "Whupped” by Bay Water 


(On the farm of Glenn Robbins, harvest 
wis in full swing The marsh quaked wder- 
foot as his tractors, balers. ane wagons coursed 
the meadows, He <howed me dikes built to 
keeps out the sea. Sluice gates in each one 
allowed him to let fertilizing tides Hood the 
miadows when he wished. 

We paused at an abandoned dike near the 
open water. [t hac heen breached, and sand 
had flower through the gap, “Nobody knows 
what work I've done,” Mr. Robbins said, “7 
built and built, but it wouldn't hold. | even 
used wire fence to catch debris, but it wouldn't 

(Continued on pare 733) 


Tidal-creek tenement: Barnacles glue themselves to the shells ef mussels near 
Kennebunkpart, Mame, and periwinkles stroll across the barnacles. seeking algae. 
AM) adil grist ta the food mill with their larvae. Superbly camouflaged, a yearling 
flounder lies motlonless, alert for small shrimp. Secure from deep-water enemies, 
the aia-inch predater may have grown in quiet hackwaters of the marsh, ns do 
many ocean fithes. Before the foutder was an inch long, its left eve migrated to 
the right side of its beac, allowing full vision while lvinw flat. 
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Rubbernecking towhead, «louisiana 
heron chick poers from its neston the Vir 
mina shore, The J0nch-bigh voungster will 
Son pri is feairenis in snatching smiual) fel 
and crustaceans. Millions of birds, tne luding 
those mugrating along the Atluntic Bywuov, 
tee the marshes as feeding envunds 














Packaging its prey. an orhb-web. weaver 
Wir  erasthopper ina silken shroud, Phe 
spider caught ihe long-horned jumper feed- 
Ing on A ott af sprarting. Grasshoppers, 
ubundant inthe salt marshes, provide a juley 
fraet for a hest of fried, fewtherced, wre) wel 
Sannin preclalors 





Jellvlike meadow offers plentiful folder 
for a ¢puiurter-ineh-lone erasing snail near 
Keonchunk port, Maine. The mintalire pas 
ture materialized ino stagnant pool as live 


bacterin and algae develojed) the eum 


sheaths that enclose thentk. Fungior bacterin 














Dawn of aanarsh: Froti @ single stalk of Sperited alternifiora 
nv sotine & medlow of waving corderass In brinv ooee hit 
Rilke mest lame crosses, tuners quickly spread, transtornne a 


barren mourl flat into a bestling cunmmunity 


Amid watery silence, life-giving rhythms mamtain a flow of 
enerey. As hizh tole stirs dette fram dying“ poctien af =peat 
tina; hall-burted mussel pump the nutrient-laden water ove! 
their gills. Contributing their own waste to the «alter floor, the 
mellusk= nourish the plants in return The penwinkle = alin 
the sparting feeds on algae tbat have also been fertilized 1 


decaving: plants and animal waste 
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Bleeding salt from leaf pores, Spor- 
tina alferndforg maintains the chemical 
balance tia permits ts survival in 
bilhs of sewer opposite pagel Spw- 
cinlly adapted glands discharge excess 
calt that enters the pours: erase throwgh 
rs res 


1. finer, Shorter Specie ‘teria pa- 


lens, covers «slt-filled areas that are 


reached only by the highest tites. Thiriv- 
ing where other lane prlomts fail, it fines 








pepe | er commercial] ust as ff goarthen 


mutch. Seabosrd pliner pouicturerl 
stra kK ont the menacdiws unt) other crass 


lands were deweloperl, Near Port Nor 
ris, ew Jersey, salt-hay farmer Austin 
Berry (left) inspect: a crop thal wine 
Ts Pushed Into swirls ike the cowlicks 
cf oo viKingester's lia! 

Sluice gates regulite the flow of water 
The sogzy beld produces a heavy har 
Heat that farmbands low) ante o crag 
filbed! tetera! the lxches (byervat) At 
temps at cdiking more wetlamls to fart 
cali hav an the 1960's damaged obowt 
+000 acres of marshiend by disrupting 
thie norris!) fiow of seaiwytet 
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Can We Save Our Salt Marshes? 755 


hold. { fought the bay water like a man, but it 
whupped me.” 

Another dike, 150 viords buck of the 
breached one, had intercepted some of the 
fury of the storm, and behind this dike lay 
Mr. Robbins's fields of salt-marsh hay. 

“When J first started working on the 
marshes —45 years ago, when I was !4—all 
the farmers round here used to have a patch 
of salt hay,” Mr. Robbins said, “In those days 
we used horses:to pull mowers and wagons 
over the marsh at harvesttime. Had wooden 
clogs on each hoof, but still some mired dawn 
and hac to be drageed out” 

Salt hav can be harvested even in winter, 
but winter storms ani ice are something to 
contend with. Mr. Robbins pushed back his 
weathered straw hat and said, “My father 
came down to help hay one winter; we even 
haved on Christmas Day, The miursh was 
froze up hard as a bullet. A big tide came anc 
washed our hay inte the creek.” 

Hesices the useful salt hav, the high marsh 
prviuees the vicious salt-marsh mosquito 
(Aedes sollicitans), The female of the species 
requires w meal of blow! before she can lov 
eegs, and she flies to the residential uplands 
near the marsh to obtain it The hatthe to re- 
duce this nuisance has absorbed the energies 
of several generations of men 


Ditches Let Predators Reach Their Prev 


Aedes sollicitans lays its eggs in dry depres- 
sions of the high marsh, which ordimary tides 
never reach, When rain or extra-high tides 
flond these low spots, the eges hatch, Then, as 
the water recedes, it leaves small pools turned 
blick by thousands of floating larvae, but 
devoid of prectators that swim in and out with 
daily tides. Safe from their natural enemies, 
the larvae mature and go forth to plague 
wildlife and man. 

In southern New Jersey | jomed Fred 
Ferrigno as he knocked short stakes. into 
the marsh in various esoteric patterns, “The 
stokes are ta direct the clitchediggers who'll 
come along tater,” Fred told me, “The ditches 
will link the pools with tidal streams and 
ailow small predatory fish to come in and 
coup up the larvae. Where we can't do tis, 
we dig deeper pools that will support live 
fish, even when the small pools dry, and so 
keep predators present all the time. 

“Muny of the old systems of ditching in 
rouling grid patterns waste] money and 


wrecked the marsh, This ia not the old type of 
ditch. We are trying to establish physical 
control that will eliminate the use of chemi- 
cals. This will both save money and prevent 
contamination of the food chain. 

“Chemicals are no measure off prowess. 
When the breeling area here ts eliminated, 
we will not only have banished the mosqui- 
toes. we will also have freed 16,000 ncres of 
marsh and parts of Delaware Bay from con- 
tamination by insecticides.” 

Progress in mosquito control is often 
wrongly measured in miles of ditches or 
pounds of insecticide, not in long-term re- 
duction of mosquilo larvae, Man hopes of 
course to win the battle, but surviving mos- 
quitoes offer a stubborn challenge. 


Salt Hay Grows in Digger's Wake 


Fred: work is confined to the high marsh 
where Spartina patens crows, The low Spar- 
fina aitermifiora marsh that flonds with each 
tide requires no treatment. 

“We need to go over every foot of hich 
mitch to check mosquito breeding and lay 
out titeh lines: In uncditched areas, we want 
regular surveys to determine when adult 
mosquitoes are due toemerge. Then, if neces- 
sary, We Cun spray bo give temporary aid, 
but we should be phasing out chemicals.” 

A monstrous, clanking green machine 
approached as we talked. This was the ditch- 
digger, and the marsh trembled under its 
giant caterpillar treads (pages 756-9), Twice 
the heizht of a man, it looked like an over- 
size snowblower as it scooped mud and turf 
from the marsh ond cast it out in o swath 
twenty feet wide. In its wake the digger left 
a chitch running with muckly water, pervaded 
by the stench of hwdrogen sulfide, a sas re- 
leased by decaying organic matter, 

Unlike other ditchdiggers, the green mon- 
ster left no row of turned-up turf at the edge 
of the ditch to act asa dike, of os mounds on 
which less desirable plants from outside the 
marsh might <row. 

“Within three weeks.” Fred told me, 
“the hay grows up through the mud thrown 
over the mursh, and in a year it’s difficult to 
tell that the marsh has ever been disturbed.” 

The machine ronred and clattered. The 
marsh shuddered and quaker Fret] ¢athered 
an armful of stakes and bent to his work again. 

Man pursucs the mosquitoes in earnest, 
but he pursues the birds for fun. Pity the 


nicer crab ry i citi} 
| pia D FEE i 
Ltt ce Ow fi 
1 = i. : 
Poaen thie Mmareni il 
lj iim bles |, i 
| iN MT if 
| cl try Ld Phi 
| 
per ral i ait 
1 i i F ' 
ir b POs eat 
Ly Nun Le iil Tmt! 
rail unter Li iyi 


| t 
[ Came on the nest i clupner coil whili 
A ‘ 1 | 1 | * 
ox orn Sapielo ES | morc ae ft 
Pe | Unie 4 
Me Tal, With enin nsuMimate Ora 
1 
- a =| orl cla | i | i* UTehd ra | 
[ 7 | 
| ih Lille net i) erase rl Pe beh Ett 
ini Tete i Ve TT ri wired cit i | 
8 | i | 4 al 
a | | im 1 | 1 | i ' 
i i! pit i ® i | le Lid i ii LL= | 
| ji | Lerch privy ) iat a] {il as he i [ i HL i 
me Im a i} 
1 
| ntirar tere. Lie me if th EDL 
ful tiees not Thal wn aed) tlawn with the tick 
SOrind the ine Pies i a eal] Tih 
bit thie pail, as if in peer lth that 
I f Li | | ray 1 i t 
Lie of 1 hud Litt L Lan bE Led. Tt PeLe| f 
| { | Te Toe ried Ciril aa. Ley plile 
o i 
| ] 
if porolit Te 
P = . i = , 
Wet mine wn ol itlintie fl 
, IT 1 a iT MITL Wilber ine itl 


Te 
SS (CO 
= **.. oS = 


m, 
a 


eee gl 


awe 


a | oe . 


Wn by the tured). Pity the 
the masa. 4 the man 
the irks sre pond 
chosen A i mel 
| uel reerrnnriate thi 
Phy T ela a i ri 


i for the Wort . FUT 
ih i E ti fl Tithe wei 
| 
| oy Oe airs, ao 


FF. a 


a - Sane, 





| wir tt To tall 
band the Sséa From 
we ind fe rugrini 
them, Hut | wot like 
Cnc | iT} 1 rei Li 


1 1 the mferst LA 

eliware Southwiurel 
7 k | 

nh, FAG Men Sth Sihoat 


are cowuered with flocks of Wildfou! 
2 i | | Tastee Cc Ts Ae mai Mn at tha weno 
4 equ lier y 7 | r ii | ei Soph li a 


7 
Trent rir L: I Tha 
a ollutee 

SLI, LEE are Vi . 


a , 1 

lls, pd Kinie stie il 
Frank Hammond, whi 
um win 1 ee I | 
BO ALAS oy Lae | 


kei Il | 
i 


im Leon] ri The andwurn ., Cthe rhs Mi 
‘ E i | = i 
mans premier batt I sold by wetehl rat! 
i Has 5 | 
hin bY number, these worms would | 
[rom lo nine dollars a pound retail A 
[ 1 oat F | 4 hI i | | L 
eke pl Wl CATH Lt ati 1 118 WOT Deh 
lay / = | 4 r | 
| | Leairihe | ric 4 = 7 ty | Lyi Sh ees I 
ijl i " | 4b niry=t i | wersilt Ld 
bad i t - Lint re 1 1 [Al - Lat I LL 
ii th ata TE ee 


loheter r 


ol 


_— 
a 


ala OWnnAL Meresi 
itt tos 
i i! tht | lor i 


or teh 


Eves aloft oo ences 
tithe fermale  ferdehlert 
iti | tie ae hi ral li 
ITT uy i Fut 
Wis eyo eed r its fa 
in| bial fa peters 
hcwiler hit a preys 
Wage: Weil wa oh Lis 
minor fo fll eral 


ke i weneral reviewing 
traps (right), a fous 
i lhentiat ! i 
i of fielelles oH : 
ir creek | (Correll 
ce Tepe Chey not et 
i Wali ify init 
if | he Com feo | Le 
| te hit Ir in l 
ferris ri 
yy ‘iy Lt oe 








Wi 


i 7 Tes [Pin Lio 
few Tap shine smal worms to 
tpl i rtm | Liv iTeeT OT 
i he erlors beri if i| i ie Lie | 
ha ji LIF ae hil \ i ii] Cit \ i 
|] | Win Chel LOPLI LT talkin vi li 
(* | Inne Pua i] he m1 
co rh hic 
we fy oy the cioe@ers finishe inting 
chatter) in hushed 6. while Eman 
ri jl iin Fin aur] Li corti Dwi 
itl coe. ened j and ten worm. At 
each, thev’d bring him 584.40, and 1] 
ni Hl Web in the sk 
I rites | | ren Co eeH 
1 nev] Frank mmond, “but 
ior hal we cfturti herring oi iim 


Birth-toaleath eye rr 


ravont ty rp i) |r et i | ihe I 
Pas He] OTe TRAIT Wurst ot 1s i 
i ed i ri i | A i 

he i i il | 


Vian jos the biological batthe weais sty 
i on Dieiows kya marsh (tebe), Ri ti 
eecticiel rit i [ 
Mra fT Hue Let eb a ri reel l 
i i Wit J inG rot | Le ah A] Hy a 
clirdeata i He ible ba lane | ir ‘f 
i Pe atoa hs ot cere i Vl maQuiioe 











tet counting its chicks befor 


r 
CLES TT 


SMU ing 


ik 
- 
pa 
:— 
F 
= 
= 
fl 
—_ 
= 
am 


| 





Duckling anna fo 











Stranded by ebb tide while euther 


inet cordsrass sumiples,. researcher 
Irving Mencdelseshn (above) mick 
hie way berek to o boat manne by 
Jim Mereet;acolleagoe at the Virwinia 
lnstitute of Marine Science. A trap 
[or the unwary, claily tides vary in 
rane from 20 fect in Maine to as [ittle 
ms a Peet it BF beeriria 


Deuth means life for 2 black vulture, 
here staking 3 claim on o deer car 
cis (opposite | Laett by the tide after 
having met death from an unknown 
cite. the decomposing mammal will 
orovide nutrients for other marsh 
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by nature’? remortcless cycles 


depending on the ude. That means he let 
home ot 4:50 am. and quit digging at lOa.n 

He also had to drive about a hundred miles 
e's hard work digging worms. and:even & 
penienced men may get only half the namber 
this man has.” 

[piste Frank Ammons economic advan- 
tawe to keep the marshes the way they ore 
Mul many other people wath an economic 
fake in the marshes wish lo modily them in 
multifanous wavs: for agriculture, boating, 
filling, Most of these wavs are meompatible 
Wilh nature ind with one another, And where 
coniicts occur, Liwwers oper 


“Marsh Lawver’ Plans a Battle 


Alfred A. Porm, Jr, of Lyndhurst, New 
Jersey, 6 a specialist in what might be called 
marsh jaw. I saw him in hit paneled office, 
surrounded by books on science and law 
Phones range; secretaries rushed invand out, 
chents demanded attention. Porro rubbed hts 
hen ifrnss is balcling hece! down bo the 
long hair curling over hie collar, Jeanerc! back, 
and contemplated a fish link against the wall 

“Man is outwitting himself,” he saic. “Tech 
nology bas taucht os bo conquer, and mun 
marshes have lain unilisturbed only because 
miin at first couldn't modify ther. Now wet- 
lands are prime areas for development—tfai 
housing, recreation, inclustry, Scientists <u, 
for nature's suke—and for mun's sake—lon'l 
Dhacklop Wall, he scales must tip in favor 
of conservation and restoration. Land for 
development must be found elsewhere,” 

§oWhere dre these conflicts of thterest 
better exemplihed than on the Hackensack 
Whenows, & few miles from counselor Porro’ 
office. These muarshland: sit-in the muiclst of a 
hoaming iwduetnal area where smoke and 





Ler rise ioe the ur, Cars @ row] tye hieii- 
Wives, and machinery roars and clatters ins 
hundred factories Yel most of the Mendaws 
SAC) TEMMGie TOM Truly, crac for 1 Lae 
sonal helicopter apraving mosquitoes. Thou- 
aincds of acres of thal marsh are here, be- 
coming more valuable by the minute, a4much 
a6 S110. 000 an acre 

mew Jersey wants ta save almost all her 
tical wetluncds, and has possed p law to that 
effect. Almost all her wetlands The bill 
specihcally excludes the Hackensack Mheacl 
ows. Tn order to build a sports complex and 
racetrack there, the state is claiming juris 
diction over several hundred marshland 
acres. In pn improbable alliance, both private 
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the marsh to <ubmit, and nothing will sepa- 
rate the factones of New York from the fac 
tories of New Jersey 

Another turn in the meandering tirlal 
stretan, atl feed erass reached over out 
heacs to conceal the world again. Reed eruss 
: ————— Will not growin witer os eulme as the sea, ba 
: thrives in brackish water, where salty water 
mixes with fresh, (Cedar stumps showed 
through the much The trees hae stood at the 
mursh’s edge, antl encroaching wetlands 
Killed them. Alore evidence of 6 Pising@: Sem 

W here the remains of pn olf] parhbare climy 
showed through ameroded bank, three peopiec 
were crabbing from a bout, For the first time 
in twenty vears, blue crabs were being found 
on these shores: Why? Had the pollution at 
the mouth of Newark Bay momentarily le 
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knew. but seldom had such large delicious 


crates been taken 
The Miarshes Are Surviving, But... 


Ashore once more, we motored pist the 
PclOories Taal PE Su pos Po brine Pros percs 
and low taxes, but don'talwavs. At the end of 
the road, a treeking county dump Howed over 
the marsh in a tila! wave of pauper, orange 
ree |, Waal hroken flolle, Wi slorcrer throwerh 

les of dredged mucl to gain the torward 
Wedge of the refuse. This garbage was anoth 
er filling operation in action: The same pit- 
tern of dreeage, (ump, cove! aril | OMpacl Wek 
bern fol lane 

The project je a fortunate one, counts 
dithiciats feel Four hundred logcds of tarheer a 
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bulldover proshed trash over the face of 1 
dump, while more trucks stirred up dust as 
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people as they are for biris—one of the lest) = bappily in the nearby reeds. And the bulldozer 
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open ereen spaces in the metropolitan area Came Ciase 

Qlhur boat trounced qaoother bene, aod we such contrasts enmtomize the war of the 
could see a section being filled for inchustre, salt marshes evervwhere, Tin cans rusting 
1. mint dragline had dredged out turd aricl In the water and a white egret against the 
peat. leaving a laree elongated hole. A proces sky. The smell of o sea breeze ond the stench 
sion of trucks dumped a mountain of gravel oof a pulp plant. Che roar of a bulldozer and 
if the edge, A bulldozer fillect in the hole with thie splash foam feetinge fish A thousand 
He eravel, and packed! it ollie. Builders, ford pounds af oveters ane & thousand pownes ol 
ly able te wait until the gravel had settled trash, Steamed clams and beer, summer sul 
wire ready with concrete blocks to begin pvil- try hot, canoes on the tide, clammers, dred 
lng up the walls of sprawling factories crs, Weal, Mmusses, reeds, salt, and survival 

foce developers had to drive piles cheep yes, the marshes are surviving. but in too 
into Lhe marsh te holdup their structures.and many places, only barely. And yet, if we all 
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AWAKENED CITY OF ANCIENT ART 


By KENAN T. ERIM, Ph.D. 


Pirie jai ie Ld ay , Ge ik Pe ees 


Photographs by JONATHAN BLAIR 


~ TES SUMMERS of rewarding work at 
Aphrocdisias, a great mined city of the 
tatec-Kaman age in Turkey's Anatolian 
uplands, T have learned that past and 
present often merge. For example. as we 
excavated the citv’s agora, or marketplace, we 
Gitne upon some 400 fragments of mscribed 
Hone panels Prttid Logethier like a eiunt piiz- 
caw puvzle, they proved to be exactly what 
Americans find posted in neizhborhood su- 
permarkets today—a table of fixed) prices 
In AD. 401, runaway inflation hact threat- 
ened to destroy the econdimy of the Roman 
Empire. To deal with this situation so clasely 
palralleling that of our own era, the Emperor 
Lioeletian froze all prices. It was his endict, 
and the proves be established, that we clis- 
covered in the neora Of Aphrodisins, The 
rester at items i exhaustive, including com- 
mivdities as varied as melons and murble, 
kerchiefs and cattle, Violathons of the edict 
crew severe penalties, even death. 
Diocletian isted the prices in denmuarii, a 
monetary unit virtually impossible to deline 
in modern terms, One reason, all toe familias 
in the light of today's restless world economy, 





stems from the fact that, in this period of 
arnt history, the value of gold and alver 
rode steeply in relation to the coinige 

Diocletian tried te remecly that situation 
in Vet another sturtlingly familiar fashion: He 
devalued the denurius. His proclamation, 
frarments of which we have also found in the 
Agora, Castipated profiteers aticl speculators 
“Raving treed blazes on withowt limit and, 
with no respect for mankind, cares after its 
own gains and profits not only every ver, 
manth, and day, but almost by the hour or 
minute The sole clesire of these insatiohly 
ercedy men is to disregard completely the 
public eocel,” 

Just about the time this inscription came to 
light m 1970. Turkey devalued the lira When 
Prone Minister Stiileyman Demirel proclaimed 
the measure, his denunciation of speculators 
echoed almost exactly the Words of THocle 
lian 1,469 years before 

At Aphrodisias we unearthed a 
treasure trove of the anctent world, including 
some 15,000) cons and countless potsherds 
some 200) statues of extraordinary beauly 
prove that sculptors of the Roman age, far 


have 


Citizen in stone attests 16 the ¢enius-of a lost cities sculptors. The headband identifies the 4th 
ceniun’ Alb, fierore at a high prcet of Aphrodite, whose cult thrived in Aphrocisas for cen 
tunes. Anded by National Geographic Society grants, the author has unearthed a dagzling array 
OM artiste and architectural treasures from this ruined! metropolis in southwestern Tutkes 
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Atthe height of its glory—late in the second cen- 
tury ALD, 


Aphrocistv kibew few rivals im Asia 
Minor. The city’s opulence speaks eloquently from 
ruins already excavated, shown as tinted areas 
Colonraded billing at lower left may have been 
asthool A cockle-shaped theater echoed with the 


ibs 


(hramas of Sophocles, while behind ot pulsed the 
agora with ths gaily canapied stalls Vaulted roof 
marks luxurious Roman baths. The odeon, or 
corcert ball, stants to the rt of the agra, and 
nest fo it the coliomned Temple of Aghroilite. 
The oblong stadium at upper right could hole 


Nand Creovrapniic, dune 1972 


the cite’. entire population, estimated ot $0,000, 

Lwing inland (right), safe from attacks by aca, 
Aphrortisios thrived successively asa Hronge Ave, 
Greek, Ronan. andl Byzantine center before stuc- 
cumbing to a senes of earthqunkes and to the 
rolls of d2th- ond Poth-century invaders, 


Aphrodisias, Awakened City af Ancient Art 
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irom merely copving Girrek ofimnals, as 
acholors have <0) lone belliewed, hacl a hich 
ane orimingl artistry of their own 

Hundreds of inscriptions afford new in 
Le Lnte the fretory of Anatolia in Ronin 





sth 
times. (ine in particular, a letter from the 
Emperor Auaustus, underines the ereat 
importance of Aphrodisine in antiquity. “I 
have.” declared Aurustis, “selected thie one 
civ trom all of Asm a my own,” 

Beloved of the emperors, protected by the 
lemions of Rome, Aphrocdisias experienced its 
yolien age ¢arly inthe Christian Fira lech- 
Cited to Apiteeiti Poccdets of lite, fertilily 
nod love—the ctv reveled briefly in wealth, 


ert. foe] eect 


FIRST VISITED Aphrocisias in 19549 
| Raver to undertake fnoexXcavalion in nm 

native Turkey, I harl come to scout a 
swith: Site. Since mV student dlavs, Aplire 
disias—repotedd the home of w school of 
sculptors whose work was prized throughout 
the Roman Empire—had haunted my imagi- 
nition. An expdition under Frenchman Paul 
Gaudin hac cug briefly but with promising 
results In 1904 one 1905, in 1987 an Italian 
Live fico, worked here fora few weeks 
Wonetheless in the archeolomral sense, the 
SurTaceE Temaincd relatively) unscratches 

Yohrodisias lies in the rupee) interior ot 
Anatolin. 145 thostv mule southesst of Tut 
keys TrMor Acgran jeort, Lemir imap, pre 
celine puvel The ancient world knew this 
region as Cana Alexander passed this way 
in the fourth century Wey lereek settlers left 
their mark for centuries Lon after Aptiro- 
(isias came under Roman rule in the first 
Centiry AoC its people spoke lareek, and mys 
of the important inscriptions we have found 
are Written in that tongue 

Twill albvayvs remember my first climpee of 
the ruined atv, It came just before dusk on 
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Clary of the city, the Temple of Aghruine towers lehinel it 
hlaaine alter Vecmen enter to saerice their hole in anniunl 
rir ni the [ai lie CeALY Gl Ap trrectite mayer Adres ck Irie’ Fe 
created by © @riist from frazmentar ancient aeons Later 
Lnhrodiinns transformed the temple into a Christian basticn 


‘cross (right) till adorns one portal 





a july day. In haracasn, a town-seven miles In that macnificent setting, they seemed in- 
it rented a te) DSSS Tn cof éfahly lovely and inellabh home 

Yenwiin r “ahntil le «ingle newts the bay 
fenoows Trai be thiuat thee nm itd to Awhiree| > his 


As we joinced inte a tieh, fertile vallev. m1 


WME TINIE in the bith century, a yvil- 
lave Called Geyre (pronounced GA¥-reh, 
Amos! certainky a corruption of Curia) 





eve roamed across the preen ‘of cultivati 
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Midday brings pause. A perfect stillness falls across-the 
land as we lunch and then sink inte the obligatary siesta of 
the Near East. Three-thirty finds us once more wt the dig, 
where we work past six. Even dusk brings no respite Far 
into the night, we labor over fragments and potsherds found 
during the day—identifying, classifving, recording. 

Dramatic discoveries, however, often sever the skein of 
this daily routine, While excavating Aphrocisixs, | have 
again and again encountered emotions peculiar to arche- 
ology, emotions that clude description. For me, such on 
experience usually starts with o <ummens to a purticulour 
paint; the shovels have revealed yet another fragment of 
marble, another sculpted head, 

Once on the spot, | begin to furrow gently around the 
head with my bare hands. Silent and expectant, tnv cil- 
leazucs watch. The workmen shore our excitement, but 
they think tt wnseemiy for a teacher to soil his hones: 

“Let me do it, Hocam,” reproves one. 

“But Um the one whe stow it first,” save another 

Latif sadly shakes his head. “This i not proper work for 
Vou, Hoocmmn.” 

My fingers continue to probe around the beac. What 
have we found? A bera, wn emperor, some personae who 
dominated history? Slowly, as 1 scoop away the earth, the 
features reveal themeclves Soan the blind marble eves sture 
up at the blue Anatolian sky. And, as P brush the last of the 
ditt away, wesee the force of a fellow tnan whose memory 
lrves still in this bit of stone, acfellow man whose inoee we 
have resurrected from centuries of dlarkness 


With a lively interest in archeology. Our workmen 

wie to unearth new finds: farmers-range their fields, 
alert for relics of the past; children comb outhing areas for 
coins and statuary fragments. Upon our annual arrival, they 
bring the tec cumulated treasures of the winter to us 

The finds of the children, in particular, amaze me. One 
“—e last June o worker burst through the gate “Ho- 

"be shouted, “Selim's boy just found the bearded head 
as iu man " Fartoo heavy for its discoverer to carry, it proved 
to be a handsome likeness of the philosopher Epicurtis. 

A few weeks later another youngster brought an unusual 
chunk of marble. "I found-it near AH’s anise held, Hocom,” 
he suid. He goicded us to the spot, and we dig up two intd- 
cutely decorated sarcophagi af the Roman period. 

(hur investigations to date have produced a fairly clear 
picture af the rise and fall of Aphrodisins. At the very start 


C)« ACTIVITIES a Gevre have infected villagers 


Puckish “face pot” might 
have leh wine Bree Age 
Apilitivdlisiades theca! the claw 


jug some 4,000) sare awa 


Byzantine sundial held o 


thulow-cealing jinmon in its 
center The J-nch-wide disk be 
divided inta 24 parts, each 
bearing the nome jtvel Latitude 
OF an ancien k cily ie neehan, 


Koobby perfume battle, rade 
tint Reman thmes, acqeinerd its 
tridescence from the chemical 
cficcts of burial (loss objects, 
many tritact, abound at the site. 


Silver birds perch on a 
Byzantine pin, here chepltig 

a jiece of velvet About the 
ike of a 30-cerd piece, it came 
from oo (Christian tomb. 


Apallo, ged of music and the 
arts, indorns a silver com: suo 
between Sor and 553 pc ly 
the Carian satrap Miusebus 
His huge tomb, the Mauealeam 
at Hulicirnasens, was ane 

Of the Seven Woneers of the 
Ancent World 


Laughing satvr, o fragment 
about 1! inches high, came te 
light neat the aceon, Part: jit, 
part fooman, the mythological 
Creature wis of corpo at 
Thonveus, toc) of wine, 
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Raising the curtain of time, workers 
begin digging overhurrben from Aphreo 
Hidine’s theater The 1968 ossault (bor 
left) clears «ome of the houses that vil 
lager= hael built ewer the buted! theater 
Chie 1909 campaign (eh) probes tu 


the orchestra finar, 2] feet dawn 


ter o | 300veor intermssion, the 


theater emerees Inoits full beauty (he- 


low) curing lost summers excavation 
done Murtile seats hele) alvoul seven 


rhs iene Lt ors for sapch aire 


thins o& «hom. dance, wrestling, dni 
hein on the stave. andl animl teh 


in the orchestra put 





we directed our efforts toward the only emi- 
nehce On the Hat site, a coni¢esl mound this 
rose some SO fect The Frenchman Gaudin 
in 1904 had labeled it “the acropolis.” Though 
this stall hill bore no resemblance to the lofty 
ciiadel of Athens, we kepl the namie 

On the Aphrodisian plain, this solitary rise 
seremed of urtificuility. Sure enough, aur 
first trenches confiomed it, We were cligging 
into a fanvik, amound composed of the super- 
impescd layers of successive civilizations. 
We found the stratification confused by era 
son oa Well o¢ by building activities m the 
12th and lath centunes Ao—when, appar- 
entiv, the acropolis served as a redoubt 
deainst Seljuk raids. But from a thousand 
Vers eurlier, we ciscovered the remains of a 
great theater (payes 778-4) 

Digging on the west side of the hitvik, we 
turned the clock even further back. Potshercds 
revealed that men settle’ here well before 
4000 tec. Sewer storage jars of the Middle 
Bronze Age (1900-1600 we) beldl seers, indli- 
cotina that, then os now, the inhabitants lived! 
by tilling the soil. 


BOUT 700 tc., the Anatolian populace 
J" began to bwild a series of shrines. We 


have located the remains beneath the 
precincts of the Temple of Aphrodite. Pre- 
summbly the shrines were dedicated to a 
pomeval mother goddess. a deity widely 
worshiped in Anatolia. She much resembled 
—and eventually assumed some of the attri- 
butes of—the fertility goddess Ishtar, or 
Astarte, Whose cult flourished throughout the 
Mesopotamian world, 

In the wake of Alexander, who in the fourth 
century tc. built a cultural bridge between 
Greece ond Asia, this mother goddess, also 
known as Crbele in parts of Anatolia, passed 
Into the Greek pantheon in two forma: as an 
Artemis, with a sanctuary at nearby Ephe- 
sus; and as Aphrodite, with a sanctuary at 
Aphrodisia 

From the first century 6.c., when pagan 
Aphrodisians erected it, to the sixth century 


TRO 


4D, when Christian Aphrocdisians converted 
tinto a busilica, the great marble Temple 
of Aphrodite ranked as the most inportint 


structure in the city (painting, pace 77-4), For 


Aphrodisins owed its great prospenity—prot- 
ably its very existence—to the widespread 
worship of this gocdess, 

Ancient sources shee little light on the cult 
of Aphrodite: But such testimony as extats 
has been corroborated by our findings. 

One writer mentioned! 4 well of salt water 


in the temple; we have indeed found a deep 


well in the ancient floor, We are told that 
doves, sacred to Aphrodite, fitted in the gar- 
dens and groves within the temple precinct: 
to this day, doves flock here in unusually large 
numbers Lions and bulls were alse sacred to 
the deity: we hove identified the figure of a 
lion in the temple grounds, and wn inscription 
tells of mtunl bull games: which may huve 
taken place in the stadium. 

Popular devotion to the coddess may he 
measurecl by the fact that Aphrovlisias was 
one of the last pagan strongholds im the 
Roman Empire. In fact, Gne inscription 
duting from the reien of Justinian Lin the sixth 
century AD, implies that paganism was still 
alive in Aphrodisias almost 200 years after 
Christinnity became the state religion 
throughout the Roman Empire. 


the theater has proved to be the most 

tewarcding of our activities The shrowd of 
encth that formed the acropolis concealed the 
descending tiers of seats carved from marble 
(preceding pages); it also preserved the edifice 
virtually intact. Murals retain many of their 
brilliant hires; inscriptions are clear ane! 
sharply defined 

From this vast semicircular well that once 
iccommodated about 7,000 spectators, we 
have mined sculpture of consummate artistry. 
The heavy damage we have encountered— 
fallen columns, toppled statues, smashed 
benches—deads is to surmise that an earth- 
quake shook the city vielently sometime. in 


|" MANY RESPECTS the excavation of 


a | 
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Artistry in stome paves the colomoned court: 
vardot arich Aptrodisinn’s house, 'The mosaic 
Hotes from the filth or sixth century AD. when 
contral of Asia Minor had shifted from Rome 
to Byzantium. Columns in the lackerynd 
formed a tetrapylon—an urched golewaos 
that ted te the Temple of Aphrodite 


Fiehting fing to fang. tigress ancl serpent 
duel in the mesaic (bef) To enliven their cle 
chen, the cites mosaic artisans often arched! 
bits Of gliss to the traditional stone pieces 


Apirodisiax, Awakened Cityooaf elacient Art 


Pugilists, they peer af us out of the past with 
the same professional shgmata thal mark their 
present-iay counterpwirt 
caulithower eurs 

Hard by the agora. which served as a caily 
meeting place for Aphrocisians, lic the om 
posine baths dedicated to Aphrodite and the 
Emperor Hadrian. Beneath the floors of this 
ornate edifice, we discovered an claborate 
system of plumbing and heating, Water 
course: into the building vin channels irom 
mountiw“in streams Woe fires heater it, as 
well of the foors of shallow pools where 
hathers could soothe them bodes in steam- 
ing water, then plunge into a cold poo! 

The baths, accourdime to the inscriptions, 
were either built or enlarged curing the rein 
of Haclrian, in the first half of the sécond 
century A.B. Wine inscmption peor the door 
informed patrons: “The customer is held 
responsible for the loss of anv money from 
purse or belt not previously checked” 

On another fonk of the tgorn, through 
cheer pood lick, we stumbled upon the al- 
Ast Ine remains of an exquistiely pro 
portioned odeon, or concert hall, During our 
lang tummers af excavation, on tights when 
the moon wees full, we set up a phonograph 
on its ancient stave There. with the moon 
hzht imparting a chaste. nucreous clow to Lhe 
marble benches; we <it in the sttence of the 
Anatehan night and listen to rmiustc, ws clic 
Anhrodisians almost (wo muillenniums age 
Never does it sound so sweet, so molanchals 
so churned with traded 

In 1969 we unearthed, adjacent to the 
temple, several sculptors ‘workshops Unat 
sutercr sudden destruction ino the ftth cen 
tury A.D. Since this date coincides with the 
bevinhing of Christianization of the cty, and 
since the sculpture carved? in) Aphrocisias 
possessed] o deculedy pagan character, I 
atliluce that the clestruction followed some 
kind of Christian-pwigan struggle that encled 
withthe rout of the latter. Many of the statues 
we have recovered. not only here but else 
where on the site; have been decapitated, 


broken noses ard 











fal fj 


a = | t 7 
WDD) TGs 2h on One <pe—cleariy tm 


ri Bilt ii| PPL r ifs 


ne i ; : j wae a al 
“Vern sarcophag, found empiv, testify 

- : | 7: 5 ; 
hut the sculptors of Apnhrodiaias fred lis 
COVETED Ce Mer: oT only iT Treas renin - 


than Gul aiee of advance plinning The ston 
myn kee te Were Kished pnd ready | mwwver 
—olten to chestinatians abroad wmve for thi 
orcas of the deceased und members of hi 
Family oon the imesituible rehet= on the front 


Danes I Hie Seo Were Tht rei Frade eh cal mot oo 


a 
[ ceiciatl 
——_ 
2 
=o 
az 
2 oa 
ij 
i 
Fs 
Lr 
ri 
‘a 
= 
a 
== 
= 
a 
= 
= 
—_ 
= 
. 
t 


the cvs grachual decline. Anhrodisin 
existed primarily as a-shrine, Deprived of its 
reece - fT last Le] Pees for I rn | a sea La 
i 1 i Hae | Ld ee sy tet al 
1 
Hlustrous nume fell victim to relieviows strfi 
| Pe j Tots 2 a 
Lider the followers of (Chrnet. it wae brie 
Ryn @e STAVrones. tt Tt the Lr 
i ry | : LS a a4 
Gecline continued dunn the Byrantin 
‘| ' i | : 
Til aol the tarlinge city. wactimiredt by wnirla 
= | Lit ure | i: | - | F 
(reek = Stvche e ~ Gorthquakes, slipped) it 
eps Lerit ais, th EP oe ee a Lab ei 
i na | | | I y | ‘| | * | 
UTES, Sek rach crove the lest tinhabitun 


from the acropets, goed the restless dust en 


J 
snHTOuced the once-aezling metropolis 
oe | | Fi i | 
ri i | ri fi] 3] i i 
imi t= tumbled) ruins, [ Sirol [he le mnypiti 
io Waited | tre LT Fr lt | Dien iil 


EYERINE Orteze bern moni the caltwmn 
Ln it] pola i] awninst the sk mat 
flow of the day pa ices. chia Lhurktit ‘ 
contle us velvet entolle the ctv af Aphrocdit 
Bul night brin iO Seen to these gnciert 
ruin Awakened from is eurthen tomb 


Aphrecdisins- has emerged os asublinie within 
la the e@rindeur ol the tireco-Romoan warle 
and to thy ne CONEY OF COV bon | 


ouwthweetern Anatolia a 











| = — | 
Heloxing amid ghostly mominilers. 








q rae ome 
ratio eq. iL Le t 
=r tT: Troekeieaet 
: ert (IS LE 
et a bee 


Sy es 












fe and 
Deal 
in tana 

Oratla 


BY PAMELA and 
ALFRED MEYER 


Festive funeral 





that even their funeral rites ure more ovo 


than somber 

Tana Dorada, or Toracdjaland, is a bright 
di! pbundant region in the moet mountisin 
ous part of Sulawes, the orchid-shapedt [nie 
nest island (map, opposite). Laced with 
footpaths, Tuna Torachu is preemiunently a 
lice for wilkine Especially on market dav 
we met Toradja in droves sashaying. along 
the rowlsides ond steep mountain trails. They 
ttreamed down to Rantopao, their largest 
own, eater for news panel the socmlzing ot 
the marketplace 

Al around us towered high, shar peaks 
fathering macsive cumulus clouds ne the das 
wore on. We crossed ind fecrossedd the sifu 
hus Sane Mover, Pune recl with mountun 
ut, Tippling southward past nuked balhers 
andl women washing cotton laundry. The 
railtan-and-bambou foothridges bounced drs 
quietingly under our fect 

Shimmering nce termuce® climber! the 
SDM N@-CTeen slopes above Us (pages (bes) 
ool eroves of bamboo waved in the wind like 
Victonan feather fans. scarecrows of bizarre 


designs andl popurtenances fitted and janeled 


| 


Isoluted by the sea and walled cf 
by mointiins, the ‘Lorna lived lo 
centones ina rigidly stratified sociel 
ruled by nobles, vanously called pw- 
aia, to makubkas, or mia‘dibaur. Eve 
now the noble classe retain much a 
their power and prestice, though their 
ranks have teen cimimsatiedl through 
Intermnrriage. and few remuin to re 
iy ee the fonerar acer Ve Td) Pe Wari: 
wonrded their predercesore 
hits the deaths of men such 

Pudane Sa pan ane Poa Lass’ Kinil 
ine, Whee, foterals were attended! in 
Cue authors jon) Str Ceengry sii 
pontographer Winheld Parks, take on 
eocial shenihicanie ae a twilight: bret 


Of PASS Tom the get 


Bee on on string deiizhts a sarong 
wrap! TLorwelin Vourmester heft) 
frown to funeral festivities as hi 
Western counterpart mizht be lured 
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Woter buffaloes loafed) while ewrets studice 
them, Everywhere we went, the rumble of 
rice pounding resounced like thunder, as 
women hulled grain in woolen mortars 
shaped like canes. 

One market dav we rode on horseback up 
one of Toradjalaned’s highest mountains. 

“Selamat pagi.” 

“Selamat pin,” we returned 

The pretty bitrefootgirl who hal bidden us 
rood morning smiled shyly and continued on 
her way. She carried a five-foot length of 
bamboo filled with tae, the mildly fermented 
juice of the sugar palm. Later, at the market, 
the tuak would contribute substantially to 
the jowiality of the Toradja men, Venrlors 
dispense the Hyvid in thin, chert lengths of 
bamboo, the island's version of disposable 
piper cups (page BOT), 

Farther up the trail, in a shady ogsis of 
sugar-palm trees and bamboo, we passed a 
newly painted “‘Toradja house, handsomely 
decorated in black, orange, white, and vellow., 
Facirie it stodel several rice granari¢es, smaller 
versions of the house, and like it, elevated on 
stout woolen pilings. 






We paused to study the house's ornate 
facade, The carved wooden head of a water 
buffala—symbol of Toradja wealth—was 
attached to it. Below the painted white head 
ranged a set of panels depicting entire buf- 
faloes, some black, same. spotted The To- 
rodja tank buffaloes rigidly, basing thet 
evilimiion on color, Borye, webald buttaloes; 
are the most valuable, worth ten to twenty 
times the price of an ornlinary black animal. 


Humboo Roofs Shed Monsoon Torrent< 


From a distance the roof of the tradiional 
Toracdja dwelling resembles. an ark floating in 
a sea of tropical foliage. The-eaves curve up 
warel, like the prow and stern of a ship, pro- 
jecting dramatically beyond the ends of the 
house. Interlocking lavers of split bamboo 
covered with flat strips of pounded bamboo 
form the roof ancl act like a thousand slopime 
gutters to keep the house snug and dry 
through torrential rains 

Rain! We hod blithely jznored the grayimyg 
clouds hugging the peaks. though we koew 
that the annual rains were overdue. Even the 
three soliers who rode with us—"“a safety 
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canopied four-poster bed, carefully mode 
up with embroidered linet. 

The hext morning, in a world fresh washed 
ancl glistening, we learned the history of the 


bed on which we had slept so luxuriously. A 


year before, a Czech geologist had stayed with 
this family for-several months while prospect- 
ing for copper in the mountains, Werle to 
hic comforts, he bad brought the bed with 
him. When he departed, he left it as o gift 
for his host, never considering that the farmer 
and his family preferred their reed mat and 
hard floor as strongly as he preferred his 
Bure pecan bee. 


A Lesson in Village Economies 


"“Kurre sumanga,” we said to the farmer. 
“Thank you.” We-bade him good-bye ond 
walker with his wife toward a rice granary. 

With a basket on one arm she started to 
climb the short liacdder leading to the granary 
door. In a fiaeh all the chickens and cucks in 
the vicinity converaed below ber Here was a 
nice tesson in economy, for as she opened the 
eranary door and beran to fll her basket with 
bundles of rice, many grains unavorlably 
spilled and were picked up by the ravenous 
poultry. Chickens and ducks, the lesson goes, 
are an efficient way to convert spilled rice 
inte ems and chickens and ducls 

The following day we fount! ourselves in 
front of another lovely Toradja house, also 
freshly jpainted, The fongkonan, or family 
home, bod just been refurbished as a memor- 
wl to departed ancestors, but a living one, 
since the family would continue to ocupy it 
We bad been invited to a feast to celebrate 
the jovou= occasion, 

We joined the family ane their guests in the 
rectangulor plus before the house, [t wos 
a large crowd—the people of nearby ¢om- 
pounds, local government officials, foreign 
diplomats, journalists, 

Brightly colored bunting hung from the 
grinaries an temporary. guesthouses that 
surrounded the plaza, We took our places on 
a second-story gallery, acutely conscious of 
the curious and delicious odors that wafted 
up to us Below, waves al sedite young 
women were passing through the company 
offering tuak and assorted Toradja foods, and 
pouring tea from kettles 

Then, in the center of the plaza, women 
covered with dazzling vole and silver jewelry 
and silk scarves began to perform traditional 


Toradja dances. Moving delicately and with 
restraint, they harkened only to an internal 
rhythm, disrezurding the more frantic tempo 
of the drums, The songs they sang were quirt, 
almnct private. As guests, we were éxpocted 
lo approuch the dancers, choose the one we 
most appreciated, and tock a gift of rupiah, 
Indonesian currency, into her silken sash 
even aa she continued her dance. 

After the dances, deep-throated, frenetic 
chanting filled the plaza. Groups of men 
lurched in, bearing on their shoulders deco- 
tated bamboo cages in which prized pigs 
thricked and squealed Each offering of pigs 
wie presented, acknowledged, then shunted 
side to make room for the next. Pies, <ome 
tarzantuin, come lean, were brought <ingly 
anil in. groups of up to six. Soon the plaza 
became a maelstrom of men and pigs. 

As the procession mover out of the plaza te 
no sncricial aren, gijety Altered back. Fires 
Sprang up, and pig carcasses were placed over 
them, as well as green bamboo containers 
filled with pork, red peppers, ond blood, a 
Toradja deheacy. Much of the meal was con- 
sumed on the spot, although many villagers 
walked happily home that alterneen carting 
chunks of perk for a future meal 


Feast Enhances Family Standing 


It had been a rousing housewarming. The 
family members had fulhlled their obligations, 
both to the memory of their forebears and to 
ther neighbors. They had reinforced their 
family’s reputation, strenethened ties, and 
displayed their own wealth ane largesse bv 
distributing vast quantities of meat The next 
dav the head of & water buffalo would be pre- 
aented te the houwsehoh! by the villagers, its 
horns Inter to be affixed to the facade of the 
refurtished house, where they would serve 
we a neMnider ot this generous fewast 

Such feast< ate purt of a religion the ‘To- 
radjo have developed over many centuries. 
Fundamentally ancestor worship, its ritual 
falls into two types: one dealing with death 
and symbolized by darkness, descending 
smoke, and the setting sen: the other a cele- 
bration of life, with its symbols of light, rising 
amoke, and the mornme sun. It had been an 
unexpected pleasure to attend a feast that 
fell under the rubric of the rising sun. Now, 
at the funeral we had come so fiir to see, we 
would witness the pageantry and solemnity 
of the ceremonies of the setting sun. 
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Life and Death in Tana Toraclja 


of tuak, slung across their shoulders like rifles. 

As euch procession arrived, it was met by 
an official greeter, who. paraded the villagers 
around the centril plaza (pages 502-803). Two 
men, stated ata table, eved the procession 
critically and, like bridesmaics= at a bridal 
shower, carefully recorder! the gifts. Formerls 
all this was entrusted to the memory of the 
elders. bot today a detailed account is kept to 
wuide descendants through the maze of old 
obligations paid and new ones incurred by 
the mifts brought to the cead man’s fepst. 

Bevond the plava, the guests were led to 
a reception house. There they were welcomed 
with offerings of betel and cigarettes. Next to 
the reception house, « Large group of men, 
uniformly clad in block sarones und white 
shirts, formed a wide circle. Thev performed 
ma'hadoug, songs and dances of mourning. 
which function both as prayer and as 
chicrtatnment 


Mourner Tells Cat of Muster’s Passing 


A runner appeared at our apartment. 

“Tt beyins,” he suid, "Tt begins.” 

We were about to witness the opening 
titual of the funeral ceremony, which marks 
the return of a dead nobleman to the bosam 
of his ancestors: Months and often years in 
prepaunition, feasts of the setting sun are the 
supreme event in the religious and sectal life 
of the Toradja. 

The wooden shutters of the main house 
staid bleakly shut. Across them, entwined 
in long bands of nbbon, stretched a row of 
krises, the ancestral dagrers that are among 
the chief heirlooms of the Toradja A frames 
photograph of the dead nobleman dangled 
from the carved buffalo heal that dominated 
the facade Upstairs tha darkened room rested 
Sa'pang, his head to the west, his familiar cup 
id saucer placed next to him, implying that 
he was merely ailing. | 

(ne of Sa’pang’s sons invited ws into the 
dead man’s house. The stairway was rlark 
and narrow, We stumbled as we went up and 


did not know what to expect. Ina corner of 


the reom lov the body, abundantly swathed 
in homespun quilting. In the months since 
Sn pune: had died, his corpse had clried out 
within its aheorbent chrysalis. 

Suddenly fourmen stepped out of the small 
gathering of onlookers. With o shout they 
took the wrapped body in their arms and 
lifted it. “WMeeeec, alecece, alceeee,” thev 


shrieked, os they tossed the body into the 
air, catching it as ttecnme down. Aain ani 
asain thev tossed and caught it, changing 
the body's chrection as they did so. Then they 
quicth lowered it to the floor, The atmo- 
sphere became somber once more In its new 
position, the body lay with its feet pointing 
south, Loward puyvi—heaven. Si'pang was 
mow truly chet, 

An oll man took a cat by the scruff of the 
neck, place! tton a rafter, and gently pushed 
it off. This act informed the cat that its mas- 
ter bad clied. Ritual mourning now legen in 
earnest, One oft Sa pangs wives fell heavily ty 
the floor and threw her urms over him, moan- 
ing and weeping in lone sobs. We were newr- 
ly overwhelmed ourselves, 50 powerful was 
the expression of grief. 

Descending the stairs, we moved out to the 
plaza. A gong resounded pnoidsa single buffalo 
was killed, the public proclamation of death. 
[ts slaughter symbolically rendered the borly 
af Sa'pang insignificant, releasing the spirit, 
hombo, <0 that it might undertake the }our- 
nev to heaven Moments later a second buffalo 
Ws sacrificed to assist the spirit in making 
contact with its forefathers, 

The male cancers, meanwhile formed thetr 
Circle again and started anew round of eirges, 
In another paert of the plaza, women acing and 
dunced the ma'hatra, songs of soluce and com- 
fort. Adl night long they would keep vigil. 


Songs Salute the Living and the Dead 


Late that night in our apartment, we were 
Wokenerd by another kind of singing, now 
tleep and resonant, We looked out across the 
nee held to the houses and the plaza, where 
a-hest of fires antl hinterns flickered 

We quietly dressed and made our way to 
the plata. Two vast circles bach formed, and 
many villagers had joined the ma'badong 
dancers. Arms interlocked, Voiec= were strong 
and foot movements precise. As we sat at the 
edee of two circles listening, we sensed that, 
though the congs mourned the dead Sa' pang, 
the singing was directed as truly to the fellow- 
ship of the bving 

During the next two days many pigs and 
bullidoes were sacriteced, Their meat was cis- 
tributed to the assembled relatives anc guests 
according to a complex system of guidelines 
Las on rink ate obligation. In all, 16 buf: 
faloes were slaughtered—-clear evidence af 
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until the burial No one could tell us when chilling controntation with Toradia death 
this would take place—it might be months, We might have been on a stage setting for 
even vears, later, We hal other commitments, came mucnhre Coothl Now. More thin adozer 
so We left Tana Torada-at this point. But we human efferes, carved from hordwood, cared 
curried With usa vivid memory ofthe kindof = fixeddy at us from along wooden balcony half- 


grave in which Sa'pang would finnlly rst. Al way up a cliff. Some 4at, while others stan: 
a place called Londa, ive miles from Rante- all were fully garbed, Like « supremely re 
poo, Wwe had moved from under swan sunny mote and implacable jury, they seemed to be 
sky bilo the stiidow of a vertical limestane weighing the meaning of life and of even- 
clit, Suddenly we found ourselves alone ina thine bewoned. 
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By ETHEL A. STAKBIRD 


Photographs by LOWELL J. GEORGIA 
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(depressing scone of the 1950's: "From Eugene 
to its confluence with the Columbia, the Wil- 
lamette was the filthiest waterway in the 
Northwest anid one of the most polluted in 
the Nation, Municipalities piped raw sewage 
into it. Pulp ond paper mills added wood 
residues and strong chemicals: Food proces- 
sors donated all them leftovers.* 

“As the bacteria count rose, oxygen levels 
droppaxl—to near zero in some places,” Kess 
Cannon continued, “Fish died, The threat of 
didease pul & stop to safe swimming. Rafts of 
sunken shudge, surfacing in the heat of sum- 
mer, discouraged water-skiing and took the 
pleasure aut of boating.” 

The river ig a resource the valley could ill 
afford to lose Ttserves some 20 municipalities 
and 600 industrial plants; it irrigates thou- 
sponds of acres of farmland and provides 
transportation for jogs harvestecl on nearly 
hills. Millions of tons of iravel are mined 
from its bed and bare And. commercial and 


—"Buirth’s ecological orsis wor deserted by Cordon 
Young in “Pollation, Threat to Man's {nly Heme," 
NATIONAL Ghoomarnnc, Cxomtiber LU, 


Pollution fighters gather hesile 
the Willarmethe ob West Littn, re- 
gon's Governor ‘Tom McCall, left, 
explains his riverrejuvenation (r- 
cram to Laurance S. Rockeleller, 
center, and Charles A Lindbergh 
AN ate members of the national 
Citizens’ Advisory Commlter on 
Environmental Quality. Governor 
MeCall’s crusade to clean. up the 
Willamette helped hem yon election 
in 166 antl reelection in LOT, 


Lifeline of Oregon's economy, 
the Willamette (pronounced Wil- 
LAM!) wrves the recreational, in- 
dustrial, and aericultural needs of 
LS million people—70 percent of the 
state's population Winning com- 
pliance to antipollition laws was 
simphiied by the fact that the Wil- 
lamette lies wholly within ane olate. 


—— iv TR 





sports fishermen on the Pacific Coast craw 
heavily on chinook. and coho salmon pro- 
duced in the Willamette and its tributaries. 

“Fishermen and conservationists were the 
first to call for reforms,” Kess Common went 
on, “while polluters kept insisting the correc- 
tive costs were prohibitive. But the cleanup 
crusaders kept plugging away, Tom McCall, 
who was then a popular television news- 
caster, was one of them. In 1961, he made a 
reol shocker of o documentary film that 
showed how rotten the mver had become. 
Some polluters threatened to sue, but backed 
down. It's mighty hard to refute evidence 
everyone Can se.” 

Protectionist sentiment snowballed. In 
Lodé, both candidates for the governorship, 
which McCall won; campaigned vigorously 
for conservation and an end to pollution. 
Shortly thereafter, leadership and legislature 
kept their promise to the people by eliminat- 
ing loopholes in existing lows and writing 
more-forceful ones. 

What emerged was «a rensonable and 
economically feasible program to improve 
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the Willamette which, in recent veors, his: 
® Reduced waste discharges into the river 
by some 90 percent: 
® Boosted overall water quality ta meet strict 
stale and federal standards. 
® [ncreased the number of micratory salmon, 
native trout, and other game fish. 
® Made the river safe again for ull. water- 
contact sports; inclucling swimming. 
Surprisingly, the state—which pioneered 
and passed some of the toughest environ- 
merital legislation in the coyntry—has not 
had to bring suit ogainst acsingle violator. 
And only one small company chose to shut 
cown father than mend tts wavs. 


Constant Watch Prevents Violations 


For a close-up of the cleanup, | put mto the 
Willamette’s Middle Fork near Fall Creck for 
a 20-mile canoe trip downstream with slender, 
bearded Mel Jackson, outdoor and environ- 
mental coordinater for the Eugene Park and 
Recreation Department, 

Though rele by recent rains, the water 
seemed free of fouling ns we slid past sancl- 
spits and danced through rapids white- 
wished with foam Only stilt-legzed herons, 
potted like palace guards along the shore- 
line, noted our passing. The hand of mon 
rests lithtly an this region. 

A riverside resident most of his lite, 37- 
year-old Mel—who has more than 40 moun- 
Lan and river rescue missions ta his erectit 
—érends some of his spare time a4 a self- 
appointed vigilante, searching the Middle 
Fork for signs of pollution, 

“Sure, we've made progress, he conceded, 
as we shipped our paddles and let the lively 
current cary us thong, “but the eld abuses 
will come creeping back if we can't keep a 
careful, constant watch over these waters.” 

A’ few miles farther on, Me) proved his 
point; a dark stain was seeping into the 
étreim from the east bank. Reaching the ca- 
not, be struck inland and traced the trouble, 
Waste from a small mill, unattended on the 
weekend, spilled from o storage pond. 

“There's not much trafic up this way,” he 
sal] when he rejoined me “The operators 


National Geographic, June 1972 


probably gambled that no one would notice.” 

With Mel on the lookout, they bad lost. On 
Monday, he reported his observations to ¢n- 
Viroomental officials: on Tuesday, when he 
revisited the site, the ribbon of refuse hal 
vanished. Obviously, citizen power is an 
Hective force around these parts. 

We landed, after four hours afloat, at 
Eugene, where the Willamette begins to feel 
the mounting pressures of population, Here 
the Coast Fork empties eluents from Cottage 
Grove and surrounding settlements into the 
main stem. A few miles away. the sprawling 
Weverhaecuser pulp and paper mill at Sprine- 
held contributes waste waters by way of the 
Mekenzie River, 

Once the worst of the pollution began here 
Now, with oll municipalities on aeconrary 
sewige-treatment systems, waters reenter- 


ing the river are about 9% percent pure, com- 


pared with the mere 35 percent achieved by 
primary plants of the past. 


Fish Flourish on Sewage Pellets 


Looking to the future, ttle Cottage Grove 
has installed the valley's first tertiary avstem. 
It removes 9 percent of all impurilies and 
Can accommodate bwice its present loacl. So 
far, residual solids present. no problem. 

“Once they decompose and dry,” super- 
visor Peter Horvath told me, “we have a free 
anil odorless. fertilizer local gardeners. are 
eager to haul away [pages 822-3]." 

Inside his office, enldtish circled in u bowl 
nod two trout stared from o& tank. This, 
Peter explained, was his latest experiment 
in waste disposal, “We've kept these fellows 
healthy for a year on an exclusive clict of 
BB-size pellets pressed from sewage soltds. 
Mayle pet shops and hatcheries wall be our 
next Costoners.” 

There is no dewbt that restricting what the 
river may receive has greatly: accelerated 
the search for wavs to recycle solids and fur- 
ther purify pollutants. New disposal tech- 
niques must be develope, for Oregon law 
makes no allowances for additiinul wastes 
to flaw into the over, even though valley 

(Continued on page &25) 


Water clear av sunlight buoys Mel Juckson af Fupene along the Willametie’s 
~orth Fork. near tts birthplace in the Cricadles. He cannes on lake-fed head- 
waters free of any contamination introduced by man's industry or carelessness. 
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September, three fairly drv ones.” Wayne 
soi, “Spring chinook pet the breaks. The’ 
migrate from Apol ta June, when the flow is 
cool and constant, then spend the summer 
and spawn high upon feecer streams, where 
the same favorable conditions prevail.” 

“No such luck for the fall chinook,” Henrv 
added “Arriving this time af year, they'd 
moet sluggish, overheated waters heavily bur- 
ened with waste, if the Corps of Engineers 
cicin't tnerease Treservalr outflow to raise the 
river level ancl lower its tempeniture.” 

Decisions —for fish, farms, navigation, ar 
recreation—ire made in Portland. There the 
divisionenmneer, Map Gen. Kenneth T. Saw- 
ver, ancl his stalf weith water-telease re 
quest: against weather predictions and tiver 
conditions anc arrive, through the use of 
computers, at o diily rate of flow that salis- 
fies the maximum number of valley meecs 


Mode! Plant Steps Back From River 


One of the Willimette’s best customers, the 
American Can Company, completed it mod- 
tl pulp and paper plant three miles east of the 
river near Halsey in T0604, Four million dol- 
lars—10) percent of all constriction cosis— 
were spenben pollution controls (page S42), 1 
asked why the mill, which uset £8 million 
gallons of river water o dav, wos so far re- 
moved from the source 

“We intended to locate much closer,” plant 
manager Thomas W. Orr told me, “But when 
ste officials explained their long-range plans 
for a park along both banks, their need for 
the site seemed greader thon ours.” 

In this way, American Con has alreacdy 
shown its support for the bighly ambitious 
Oreenwiy program, which proposes even- 
tually te edge the river with uw nearly contin- 
uous strip ol recreational land for public use. 

Below Halsey, our jet boat passer] shovels 
scooping uway burs and ishinds, satisfying 
a growing need for gravel to make concrete 
To prevent destruction of spawntng artas 
atwd silting that kill fish ees, the low trsiste 
that « berm—a protective strip—te left 
aroun) oll excavations As o further precau- 
tion, stone crushing aml washing operalions 
ashore must return only unclouded water to 
the Willamette 

, hrown streak off our sturbodre sicle 
hinted wi another infraction. How. well do 
hiven complaints really work? When [ tele- 
phonedt from Corvallis, 1 learned that ten 
other river-watehers ‘had already reporterl 
the miatter and remedial action had begun 
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“Warn ice may save. frit burs from 


frit damoge Hot waste water from the 
Weeerhacuser prulp and pager plant at 
Sprinwtield tie been esperimentally 
spraved on irees-in nearby orchords 
Sheathing the branches with a coating af 
toe, the technique keeps delicate buds in 
lated at about 405° F. even when the 
HiT temperature plerinets as low as 1S" F 


Lasy-looping river meanders through 
lush farm country. pear Rue bertile 
hotiomlanids, saved fram faoding by up- 
strem dams, make the Willamette Vinlhey 
one of the most productive in the United 
Stites. The anbitious Greenway plan 
calle for eventually bordering the river 
with an almost continucus belt of park- 
land fer tecreational use 
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“Hand-in-hand with nature —ilieme al 
the ambitings (orernway program dre 
chee bo border the trver with parkland 
—inspired the official fag ibelow) oj 
Wikweriville, i tei lew 20 miles south 
at Portlancl A Wileenville vouth (bet- 
tom) helps clean up riverside proper 
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At Corvallis, Henry and | transferred to 
the tue Maorw. With towing bustiess serious), 
curtailer] by o shipping stoke, owner Bill 
Rervert had meres) to a chorter that would 
CHITTY Us clay nstTeam ta Porthanea hit a liey+ 
surely Pace 

Cictacional opening? in the bank cover a 
cottonwoods ancl willows reveuled the cmpyty 
ines pod vines of hopvards, cornfields ban 
nered with sulk. dark green carpets of grow 
ing mint, stake-sided trailers heaped with 
the last of the beet haryest 

Biserctin“g one af the Nation's most pro- 
ductive food-crowing Valleys, the Willamette 
hes long carried away nrostoof the refuse 





attendant upon:a nich agricultural commu: 
nity. Bul those cvs ant Was are diving Ant 
mal wietes mayne longer accumulate on cut- 
tle feediot<. to be washed mito the river lev 
heavy ries. Aud canneries and food-freesing 
COMPANIES Must Ce Lato Mm cpa Se ee 
wetems—il faciities permit—or develop 
Aiidte-treatment plants of their own 

Some nutoitinus efiuent from food can: 
neries lune) feeillots, dilitted to sate <trengthe, 
mours buck: onto fields, rechucing the need for 
atromeer fertilizers. As urbanization nibhles 





aay at farmland’, however, coltivatpon will 





ein: mote intensive. Chen resmlent= lone 
the Willamette will have te worry about oun 
off of chemicn! fertilizers that. so far, have 


presented no problem 





Waterborne Seeds Yield Bumper Crops 


Lporngehing Salem, the regions largest 
food-processina center, we drifted under o 
hwl-teppled apple tree ane sampled its 
npening frum: ill later butted the toweh 
litth tug tnto a bank where we geatheredl 
Witithall flberts from the river's edee 

‘A few vears back.” he <aicl, “fT could have 
picked vou the makings of a full meal with 
out eVer teaving the river, All legal, vou 
understune 4 jot of seeds from Cannery 
barbie cauahl on the shore and sprouted 
Why. Pve collected a couple of bushels at 
prime tomatoes on that hor ciht over there.” 

Bill ond the Mirra generally work the Wil 
lamette—navitable from Corvallis to the 
Columbia—towing rafts of logs from upland 
forests bo wood-product plants whong the 
river or into Portland for relay shipment 
Newly cut timber, just puscing through, adds 
no pollutants. But storie foes in the water 
oes. Some mifis, meored| along the banks 








near Canby, have been afloat so long thev've 
Frown @ thatch of weeds and bushes. 

“Authorites are working on wavs to re 
duce that problem, too,” Henry said “Tree 
bark soon Hakes off and sinks to the bottom. 
Decaving there, it uses op a lot af oxviten. 
Passible solutions include requiring lumber 
initlustries to stuck their log= on land or hold 
them in man-made laeoons” 

Prosctiption® placed on river use have cut 
into Balls business, but he takes his losses 
chilosophicaliy, “After all;” he said, “these 
Waters dre everVbody's business: I'd far rather 
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enjoyment thal peauhe fined along ther 


the lost ten miles above the twin towns of 
West Laonn and Oregon City, Here boathouses 
ancl sleek crursers nestle beneath the bluffs. 
Fithermen crowel the current, trolling effort- 
lwesly clownstream, Water-skiers perform 
their agquahuti¢es, while 20th-century Tom 
Saywvers pole makeshift routs along the shore 
ine. Commercial craft like Bill's creep slowly 
by Jeaving sach pleasures undisturbed 


Fish Climb o Watery Laddes 


Lncusttial acttyity cetorns to the river pt 
West Linn, where the Willamette cascades 
over a chi 30 feet hie 





1 and sluices past o 
power plant goed (we pauper mulls (pages §'16- 
Lyk A mew-teh ladder now climbs the face 
Of the fatis, long as impassable obstacle for 
Mminy salmon fl steelhead trout trvine to 
reach spawning beds upstream. Although the 
laches Cust some 3.4 million collars, Capers 
expect it to pay for iteel) by boosting the 
river's fish popu lation by About $50) fercent 
To assure the Venture’s success, ane youl cal 
porate neighhor—the Portliund General Elee- 
inc Lompany—ionated more than half a 
million dotlars. 

SqQucceed onto smnll rockbound sites on 
opposite sides of the falls, with little space 
for witete-treaiment installations, Publishers 
Paper Company and the Crown Zellerbach 
Plant are paving a high price for pollution 
controls, Agd-rather than run ite awn hyelro- 
electric turbines, which might injure young 
salman a thev head towured the ocean, Crown 
to shut them down and 


purchase commercial power during periods 





éCllerbach hiss aarees 
ot heh thiration 
1 few mules cowneriver, Sellwood Bridve 
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arches above some forts 
bats. bright with potted plants and blosseanm- 
tiled window boxes. Their owners, too, have 





Uneensing vieilunce keer the river 


irom feveriing {a ite ok) untidy war 

Ay Pa EET Sai Ve ch pel lotion ni rn 
checks wastes from i Chemical plant 
Hath r the Lite Girurt Scting. tifii fuler 


have been, quick to correct misthikes 


Whipped to o froth by roters, effluent 
from Ameritao Can Comypmns's patp 
ml] ear Halvew (opposite) undergo 
rabon to renew the oxveen content 
anal ape the growth af bywteria that 
break ow Wades Dicanite the ceet al 
UC POSS, only one small firm elise 
Io close cawn rather than coop miih 


S34 National Geographic, June 1972 


coaperaied wath the antipallation carnpiaien 
by piping their sewage into the municipal 
system ashore, as the law now requires. Since 
the cleanup, demand for fliating homes has 
skvtecketed, and even residents who were 
once indifferent to the Willumette’s welfare 
are now its watchful guardians: 

[found Frank Peters on the front deck of 
his houseboat, tossing bread crombs to a 
greedy Caniuda goose “You can really get 
hobked on this tiver living,” he sald, “Why, 
I atch trout and salmon from this very spt, 
swim when | please, ancd—aif i gets real hot— 
paddle around an an inner tube, keeping-oool 
and at the same time calling on mw neighbors. 
No mowing or <owing for my ward; just a 
Httle litter prevention keeps it neat Allo! us 
anig out debris and report drifting refuse we 
can) handle. Anct we don't toss so muchas a 
matchstick overboard.” 

“A botoaf lithe efforts,” the governar had 
said, “make the bie difference between sur- 
cess and failure.” From Mel Jackson to Frank 
Peters—almost the river's length apart— 
thousands of Oregonians now live by this 
creed, Flotsam that finds te way into the 
water seldom stays there Jong 


Oregon Plans the Willamette’s Future 


“What's next for the Willametter” | eked! 
[.. 8. Day, Director of the state's Department 
of Environmental Quality: 

“Our evetitual aim is to divert all wastes 
from the river,” he answered. °And I'm con- 
vinked rt cin be done. Maybe net tomorrow. 
but we're movin in on the problem,” 

For, to (regen, the future i owerth plane 
ning today The Greenway program, which 
may not reach fruition for many years, twp 
fies the state’s farsighted! attitucle. 

“The river itself is now relatively clean,” 
State Marks Superintendent David G. Talbot 
said, “but much of its beauty lies along the 
banks. We are determine | not to let the set- 
ting deteriorate the wav the water ciel 

“Tr will tike time ond many eiillions of 
dollars to acquire a protective strip of purk- 
lard,” he continued “I the Greenway doesn't 


prevadl over development of the fringe prop. 
erty, well all be the losers.” 

With strong support fram government offi- 
cis and civic groups, the Coreenwiuy is gain- 
ing ground. Although state and local public 
lands presently preserve only 60 of 810 river- 
bank miles, another 156 miles will soon be 
purchased with state and federal matching 
funds. In Jonuary, the Departinent of the 
Interior awarded a erint of 35,000,000); 
Oregon's $5,000,000 already le allotted. 

There has been such ao citiven surge jn 
preservation planning that last wear the state 
passed 37 separate pieces of environmental 
legislation, much of it relating to the river. 
One bill directs state, counties, ane cities to 
spenel | percent of ther highway funds for 
bicvele and foot truls alone developinu roads 
and in park recreation areas. Ttis hoped thi 
the allocation. which will amount: to about 
three mullion tlollars this year, will include 
acquisition of pathway property to Surpipnore 
the (rreenway concept 


Pacesetting Project Wins National Praise 


By passing progressive antipollution lee 
islation, Oregon has produced a highly imag- 
inative. innovative cleanup program that 
could well serve of o pattern for other states 

“Possibly for the whole country,” com- 
mented Choirman Laurance 5, Rockefeller 
(page Sis, when 7 met him in Portland at the 
fall meeting of the Citizens’ Advisory Com- 
mittee on Environmental Quality. “We in- 
tend to recommend parts of the program to 
the President for national consideration,” 

“The success-on the Willamette teaches a 
simple tesson,” added fellow member Frank 
Borman, the former astronaut “Lt people 
want action, they cary the clout te get it” 

Recognizing the ecologic) is infecting 
cther states, Oremen wcted before time rin 
out Sow chinook spawn even below once: 
Headly outfalls. Littl untreated waste ever 
enters the stream, Transeressors have learned 
that the lows won't bene. 

Obviously, man antl nature have come to 
terms along the Willamette 0 


A river for everybody: With Old Glory at the masthead, a foursome compectesin a 
Fotrth of July raft race near Independence. Today, the entire fength of the Willamette to 
Portland provides u safe playgriund for water sports, including swimming Perhaps 
even more important, Orecens sccomplistiment matiils o valuable environmental 
awaretess in the shile’s vouter peaple, heirs to the river of tomorrow 
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LES UI stincing tenet! 
the tree this morning, | look up 
=o ies Darn 
round antl ip the trunk, the sie 
hoture uf 1 vellow welled LUT PSL Le ay 
sce December W vet th eves 
hand wone and | cole fel & eel 
view, [have watched the bird busily 
rilling holes inte the tree 

1 ee y | LW he Cte DL Ley 
and being to Work her way around 
the tree, probing forsap and meects 
is | set up my camera, somethine 
bumps mV lee. 1 look down. [t's ene 
of tht hat cats. Che cut seco the hire 
ind i off, running low and fast Thr 
bird sees her comime ju lens | 
vite cats! | throw a& rock, Dut Just in 
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Some dave later, we T examine the 
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thistle blows by and sticks on a limb 
just above mv heacl A hick he 
butterfly crifts in ancl sits on the 
brunch in front of me. So cubetly clos 
it cote sil oo that only the wine 
and I know it has been there: 

The Guttertly reminds me of the 
tent caterpillars. naw mothe, that uv 
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Just the other day a slignt motion 
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hair epnanticon, © Pale tycsock 
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apple leaf. Mr. Tufts, asd called him 
went right to work. In 15 minutes-he 
1a FALE irom (he tal l curver| 
section about half an inch Jong and 
hall an inch deep Nat only did Tae 
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incl o friend listened to himwith mi 

“He sounds, my wife sacl, “WkKe a 


hcl t CALM ce lets 











TOVEMBER 10 It his 
all meht The 


shiewierl 


ground t covered 





pple tree bows beneath the heavy white 
Here and there a. recl-faced York 
feces through. One large upple wears a 
cap of melting snow, and crops of water 
trickle down Tbs sides 
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of it all, she stands there on the hill, shelter 
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\. vanishing life-stvle, British 

Gypsies keen a rendezvous with the 
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Four new books 
for 1972-78 
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Appalachians 


to the Alps 
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Footpath ta anew life: A section ol 
the Appaluchian Trail in Caimectiout 
fright) hecames:a weddine-aisle for a 


i Te May! ning CMe THe) Sy art h ct 


bo: pas. Aiki tie 2 000-aile route, 


yore Will ceed tte -mcuntamn folk and 
ciscnver tts animal and plant life. This 
tirst ot four new Specind Publicaties 
i availible from your Socely now 





S ALL YOUR TRAVELS. a [riend asked me 
recently, “which country did vou find the most 
interesting?” 

"The United States,” 1 replied 

Many people share that opinion. More members 
Of the Sutional Geographic Society ask for articles 
ancl books about this lind than about any other 

For example, across my desk two vears ago Came 
a sugecstion from james RK. Woll, an attorney in 
Pittsburgh, Pennsvivanim He wrote, “Tl hove een 
stucvinig the Appalachian Trail for the past several 
months, in the hopes of hiking the entire lenwth 
He had found reference books inactequate, so the 
proposed that the Sacre) DOB “a voluinie which 
eas with the natural history af the Appalachian 
Trail... und which aims at illustrating the impact 
of mann the trail and vice Versa.” 

Sir. Wolf's letter was only one amone many thal 
sgpestedd a book about the Appalachian Trail 
Cither ideas, too, were pour in 

“Tow bout a book on the deserts of the western 
United States?" wrote o member from California, 

Chur cclitors sifted the suggestions down to a stack 
only tour poches high, and we set to work selecting 
the subjects for the Socrety's mext four Special 
Putlications. Al least tan, we felt, shoul be abmer 
at meeting the demand for Americana so apparent 
m letters from our members 

Wot long ogo, when 7 reviewed the text and 
photographs for fie Appalachian frail, I howe 
amin of Mr, Wolf, lam sure he will delight, as | 
cid, in the mich variety of material author Ken 
Fisher of our Special Publications stall browght 
back from his 14-stute hike. For instance, there are 
the people be met lumberpicks, dairy farmers, a 
larly prospector panning for golel, mountain climb- 
cts, ant-—appropnatelys—a moonshiner 

And there « Ron's sensitivity to the moods al 
Appalachia. We are with him as he picks break- 
wirries in Shenandoah National Pork while 
odeerives him cunousl as he wails out storms im 
the (reat Smokies; as he aha along a treacherous 
ice Sheath on Mount Washington m 7U-mile-an- 
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Phe Ap patie hion Trad! wlows with the work of 
staff photographer Dick Durrance UO, who portrays 
birds, wild flowers: and: sensational scenern—aloneg 
with the weathered faces of hardy Americans I 
hod this book phyvsicully beauwtrul, tmmernsely 
inlormative, ane as personal as hometown gossip 

The «econcd in this. fogr-book series is Grea 


Amencan Deserts, wirtten by Rowe Findley of the 


ieograiphic s Senor Belitorid Stall, sued Wustriated 
with the photographs of veteran stall man Walter 
Weavers Edwards. [It will be ready this summer 

some Who have thiven across western North 
Amernca have tejoicéd that they hud no need bo 
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wildlife. like the desert cockronch 


fantastic 
that absorbs life-sustaining moisture fram 
the gir, ard marvelously aclantect plants, like 
Lhe mint suguaro cactus that can soak wp a 
1 Single, short rauny senson 
Findley alba enthusiastically cob 


levied the folklore of the penny de: who have 


ton of water 1 

Kowe 
wed here—tales of sucdden niches ane lost 
mings, of lonely deaths and heroic survival, | 
am sure thot this book will chante tian reac 
ers concepts of deserts and desert life 

Phe third book, avoulable in the fall: takes 
us awit from the American scene to chill 
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pages of vivid text 
and scores of new 
color illustrations 
enhance each hard 
bound volume. 
Your resorvation 
fibre time will not 
obligate you to buy 
a single Special 
Publication, Mt merely 
enables you lo ses 
these books for 
yoursel! and decide 
which you May 
Wish to heap, 
=omply print your 
fname and address 
in ihe space below, 
detach, fold, and goal 
ins flap, and mail 
it today. No postage 
samp required 
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Reserve your 
first-edition 
copies today 
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Glittering crown of seven 
nations, the Aloe ‘tell their 
‘ory throveh seven maths 
They weleome vou tn all sra- 
Cis. TTT SL coped ELLIM Te 6s 
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td) snoewbourd withers char 
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eves fewst on the Matterhorn 
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nation onthe Salehbung Festival 
Evervwhere, your heart worms 
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POON Throw overcast skies. And ons 
when they reached their destination cid their 
harshest strigeles bewin: raiding with fire 
ancl sword, killing, capturing, plundering 

Thus for two ond a half centuries thes 
spread terror, and left their mark over much 
af the known work In churches through 
out Cohristenclom, auxus men prayer, 
“From the fury of the Northmen deliver us, 
©) Lark 

With the help of archeologists, modern 
mariners. and thirty specially commissioned 
naintings aod drawines; Howard Lakay 
brings this age to life, He shows us the Norse- 
mn > began —trom western Asia to the Wew 
Workl—-and lends us through @ geopgraph 
Valhalla os instructive as rt is exciting. 

The Ola World is alse the setting for the 
fourth volume of the series: The dips, Afown- 
fomaeu Heart of Burope. Here pitineers ivf 
(old-wWweether vanutions first sought out win- 
ter for pleasure. Now this lighthearted book 
mres Vou f holiday at hore, with the splen- 
(lor of the Alps vivid al every season 





Each of as has his own iden of the Alps 
Some recall schoolhonk itlustrations of Han 


nibal’s elephants himbering through snowy 
poses (thers may remember their first 
cclhuss down ow Swiss ski slope My own 
happiest memories are of the villages of 
Awsit—place: Wilh of sLrohg community 
sprit and a hearty, personal hospitality 

In Fie Aips we visit the countries that 
share these daveling ranges, with seven mu 
thors af wunde= and « breathtuking colletc- 
tone! photographs forsouvenirs. We glimpse 
the #lory of the past, meet the citizens of the 
present, find how different a slope can be as 
a fower-strewn pasture and. ps i sk mun 

Here, then, ore four exceptinnal—and 
exceptionally inéxpensive—books, each the 
reesqit af suggestions from members of the 
Natrona! Lengra phite Sactety. Those who wish 
to reserve their copies may cdo se now, Pie 
Appalachian Trav will be mailed atl once 
unt the other volumes will arrive ot three 
month tfterviils, Just fll out the coupon vou 
ane here aod crop i into a mailbox: ‘a 
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The Thunderbird Feeling: 
Only when you drive one 
Cafni you truly experience IC. 


A great deal of that feeling comes from 
whet wecall’ The Thunderbird Ride.” 


The ride comes from Thunderbird’s 
new body / frame construction that 
heips aosorp road shock and vibration 
And a ew suspension that's electron- 
ipally tuned to the steel-belted radial 
tires for quiet, smooth road performance, 


ANnOAer pert ort he feeling COMES - 
from Thunderbird’s dxurious interior 
appointments —the envelopin g com ort 
oF its seats, the lish, cul-p ‘i pe 
undertont, and the incr eased roan 
made possible by a longer w eeibes: 
They re all part o7 this maenific ent 
personal automobile. 









But there's really only one sure 
way to. gel the feeling of Thunderbird 
Drive it. At your Ford Dealer's now, 
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Amicro-computer with over 300 transistors controls its accuracy 
to within 15 seconds a month: 
Omly Timex makes a watch this accurate and dependable at this price. 
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How the micro-computer system 
helps to maintain aecuracy. 
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Why the TIME. Quartz Watch 
is 30 dependable, 
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Tracking the first 
men in the 
Grand Canyon 
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SY AWESOME CHASM HIS LARORATUMYT, arc Me 
PA (holding map, tep), Director of the School of American Research al Santa Fe 
searches the Grind Canyon for clues to its prehistoric inhabitants. In high elif 


caves he has found tnices of the carlest Known 
nines of animals pursucd by nomadic hunt 
dians known-as the Anasar) came tothe North 
like this one on the Walhalla P 
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ay, Dr. Schwartz 5 findmes 


Homst Dr. Doughis W, Schwart: 


human Visitors—willow-twig figu 
nters 4,000 years ago. About ap. YOO, In 
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The picture on the far right was 
taken by the only camera of its 
kind in the world 

Most camera owners cannot get 
close-up portraits at all. And those 
that can need expensive cameras 
Or expensive ACCESSOTIES LO do 80. 

The Big Shot gets them, In 60 
seconds. For $19.05: 

Portraits—the kind of pictures 
you want most. The Polaroid Big 
Shot Lancd camera is for close-up 
eolor portraits only. That's why it 
looks unusual-its length gives vou 
the same kind of pictures as studio 
portrait Cameras, or expensive 
cameras with Complicated lenses 
and attachments. 

These are the kind of pictures 
you want most-not only close-ups, 
but close-ups with rich portrait: 
hike colors anc behting. 

Portraits that are hard to mess 
up. Forget words like “focus set 
tings” and “exposure!” This is the 








Most cameras can't get 
close-up portraits. 


simplest of all systems. To focus, 
just walk toward your subject until 
the two faces in the window are 
one—and press the button. 

Do not worry about lighting. Ii is 
the same, indoors or out, A light 
transmission panel in front of the 
flashcube eliminates harsh “flash 
contrasts and gives you soft por- 
trait lighting for every shot. There 
isnotevena battery toworry about, 


Pohine 








The Big Shot does 
(in 60 seconds). 


The builtan timer tells you when 
your picture isdevelopedand ready 
to see—and that's it. It’s so easy 
anybody can take vour portrait. 

How can we make this camera for 
$19.95? The secret is simplicity. 
The design that makes the Big 
Shot so easy to use also makes it 





Polaroid’s 





amazingly Inexpensive. 

The Big Shot takes every picture 
the same way-—and simply elimi- 
nates all the adjustable devices on 
costly Cameras, 

For instance, the distance for 
your pictures is always the same 
and the focus is set for this. The 
shutter speed is always the same 
andthe lighting isalwaysthesame. 

If you never took a picture be- 
fore, you can now have beautiful 
color portrarts of Dad,Mom and the 
kids just 60 § 
seconds after 
vou press the 
button. : 

Andifasec- fj 
ond camera 
sounds @X- 
travagant, 
just look at the price again.$19.95. 





9.95 Big Shot 


“megpetiod lint pike 


You can get one 
for the price of a Toyota. 


| 
cam engine, tachometer (redline at 
6300 rpm), and tront disc brakes. 
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Toyota Celica ST. 


See how much car your money can buy. 
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Rafting the rugeed From Hawaii be | Then come 
(Colorado. to New York. = discover this country 
Antiquing in Pennsylvania. 113 cities in all, you live in. 3 
Body surfing in Hawaii. And we have more Share this land with us. 
Bicycling through the vacations, too. 
Smokies. Allin the U,§. A.(Where your °° ae aa 4. 
meat ania ; = : 5 Pit Uiartect Ac Lines, [ne 
United Air Linescan best dollaris still worth a dollar.) 1 No Canal Street—I2th Floor 
keep you in touch with this ‘Ta find out more about : (Chicano. TEL echi0d 
country. ourvacation offers, just send | Atte: “Your Lond,” 
Because the Friendly Skies = in the coupon for our 6l)-page | Tim looking forward toa great 
cover more of it than any vacation guide, :  wumimer. Phetse send me your 
other airline. : A page erection: pode 
Pa Sere 


Address 


Your land is ourland. —___ 
CUnited Airlines “ei 


Paresess be Trae wi Western leternaitenal Hotale 
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The New Adventurers. 
They search beneath the sea 
for new supplies of oil and gas. 


\ hundred miles: out-from the Loui 


ond comet over the «ea. the 
Aes on, aed on Suddenly, there Appears on 


big bee bie To . 


the for horwon a massive stec) structure that 
seomi almost delicate with its lattice of met: 
ohwork—ver with-stundy legs that hxat hry 
to the Hoor of the Gcean more than 200 teet 
below the wanes 

This is an offshore oil well drilling plar- 
fom in the Gull of Wlexico. Hhunchrocs mire 
like it ore here in the Gall, off the coast ol 
California; tn Alaska’s Cook Inlet the North 
Sica, offs Arica, Awstralia, 
anc in caherswaters woudl the world. Ever 
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cine «al them et working round the ch ck. 
5 7 ‘| 
seven cave a week, searching for, or proc 
1 r 
rng, Gan world's most vital sources of ¢ ney 


—oil and matural vas, 


A career for a ltetime: 

The Gew is lkely to be @ ‘small eotss- 
section ob Ameria. Phe cook mehr bes 
Lowivanan, thedrillercs from Pexas or Vlon- 
lana, the genlogist.a New Torker, the rough 
necks from Culifermia or Okidhoamin Fut 
almost to a ndin, they shure an interest and 
i, tine the ability to 
doa job that is physically demanding. The 





enthuse bor their tas 


pely 1s ene, od the men ect ecyon days off 
Wier every seven, davé on hoard. O)ishore 
clrillin i o sper ial calliny with a cnecial lure. 
The same men return dedin ond again. Mow 
of them make ita libetime cance 

In areal sense, the men who go te sea te 
cay in search of oil or gas are the “New Ac 
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traders and explorers wild centiurics apo ven 


tired upon the unknown for daily suste 
nanoe, wealth, or from sheer curity: Che 
on the sen also 
1 aovere Storm can force them tm 
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Drilling ries with libraries, 

Che living quirters onan offshore dnl! 
ing plattonn resemble thee an a modern 
tanker or freohter, Spotless corridors, wir 
conditioned stuteroams and offices, a cecre 
Buin room complete with a hbrary and TY, 





a dining roan that serves king-sized meals. 


where snacks ind har oofee are available at 
all hours, But.on the working deck. it's some 
thine ele 


J iT 


fd moze ol comple: micelles 
hokes. chos, [Epa ocd cobbles. The fora] 
pont is the tall derrick ceaselessly euidinp 
l 





me lengths of pipe into the oncan fier 
A 19th century beginning. 

‘Lan peuple purctbalsly think of offshore 
dnolling asa fairly recent clevelopment—espe 
Cully since the 1909 hlaweut in the Santa 
Barbora Channel focused public attention 
wo drumatically on the environmental aspect 
ch these (PCL Actuals ire ait habe cid 
from coastal water dates all the way back to 
S94. Tt began From piers built in thar same 
Sunt Arbor Channel. But it wasn't until 
hee 0 that the hrst true ollshere nlathorm Was 
built in ffty Feet of water off the Lowisiana 
coust. Since then, some 20.000 wells have 
een drilled off the coasts of FO omuntries, 
and ane-siath of the world's oil is now belng 
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shore fields, 

Exploring for, and producing, cil and 
vos ots hore Is: es pecriseve ‘Tr costs about four 
tn clrill 
alfstiore as a similar cme on lane, aril epee 
firins in deeper waiters 
Why then does the 
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tlook expecially § aood for discoveries of lorge volumes of urgently needed natural gar, 


H450million gallons of petroleum and over 30 
billion: cubie feet of natural gas. This com 
sumption is crowing so fast, that the Limited 
States is es pected) fo use is mmuacly, pe troleum 
uid natural eat in the next hfteen wears as it 
hos during the entire 113 vears of the oil 
INcUsTrY = OxEshence 

In the case of natural gas, this estimate 
(5 consereative—nly let ALPS: su poppies Ae 
everely limited. Gas issuch a clean, conven 
ent fuel that its.utse wile oriaw mach fostes 
if ttwere reudily avatlible. Here in the LIS 
we one increasingly dependent on offshore 
—~o fuel which ds by 
Overs 
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The offshore potential, 


lf the LIS. is tocminimize dependence 


on foreign energy sources, as much of our 

t_| : “a ; 7 
ail and yas as pedaibbe must come from do- 
mestic supplies. But it is increasingly more 
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ETH Ifa buen thi tC] Tak consumed Ly aS his 
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excellent. particularly in undrilled urcas 
Hee the bast Conga 

Today, as domestic reserves of oil and 
eas dwindle in relatiem 
offshore-scarch is more urgent than ever 


fo consumption, te 
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in have far-reaching sipnitt 
cance for our country and our peaple. 


venture that 


paid annually to state and 


To look for ail and gas at sea, our ex- 
Horers use modiheations of the toals they use 
of the search on shore. 

If early reconnaissinec ts encoura ing, 
the search advances to seiamic surveys. | Shuck 
wilves are generated which travel downward, 
striking successive rock furmations beneath 
the surface of the wa, These waves are re- 
Hected back te the surface where detecting 
devices reeord the impulses: By measuring 
the time intervals oF the waves, a peophysi- 
cist can tell the general characteristics of the 
formations that lie below the ocean Aoor, But 
be can’t tell if the rocks cantain oil and gas. 
Only a drill can do that. 


Our sleeve exploder. 

A few years ago, Esso Production Re- 
search, a Jersey Standard afhliote, invented 
a devite to replace the use of dynumite iin 
ofshore seismic work. Lt explockes asamall gas 
charge ina heavy robber i a inflating it 
ike an instant halleon and producing a seis- 
mic eche, Ir provides more data in less time. 
It's a Tot less expensive than dynamite. And 
it wert kill the fish. 





Bids in the $millions. 

Even if our geophysical and geological 
findings indicate a good chance of oil or 
natural gas under the ocean floor, drilling is 
sill a long way olf, 

Next, we must obtain the right to drill. 
There may be long public hearings or gov- 
emment studies prior to bidding for leases, 

In areas considered highly prospective, 
competitors for the leases can put hundreds 
of millions of dollars inte public coffers. Oil 
companies must also pay royalties on avery 
harrel of off and every cubie foot of gas pro- 
duced. In recent years, offshore lease bonuses 
and rovalties paid to state and federal treasuy- 
ics have averaged over $800 million per year. 

Once a lease is granted, exploratory 
drilling can hegin. But the odds are still 
against us, For every fifty wildeat wells 
drilled on lind in the ULS., only one finds a 
held that will tun a profit. Because offshore 
artas art relatively unexplored, the odds of 
findmeg oil or gas at-sea are better—but it's 
still a real long shot, 

lf exploratory drilling firs oil or gas, 
hved pluttorms to develop a field of wells are 
then putin place. They contain living quar 
ters for the work crew, a helicopter’ landing 
pad, storage space for supplies, and room for 
all the complicated drilling and production 
equipment. From these “islands,” up te 
thirty wells can be drilled) directionally to 
locations ats far asa mile away, 





Ta the search for oil and pis at sea, we wee three basic types of mobile drilling rigs. A) This sel f-elewating rip 
i towed te a cite where tts legs are lowered to the sea beul, aml its platform “jacked mp" above the waiver. 
Jack-wp rigs are lirnited ta waters wp to 200 feer deep. Beyond thin depth, floating rigs met be wed. 


B) Servi-sulomersible rigs are np 
atiberiz 


welyand handle production. 





un ported by pimemtic movant chambers, which are ballasted with sea water and 
ged, The drifting platform uys safely above the waves’ reach. C) In very deep water, shipy with 
large holes midship for drilling are ased. 0) Aftera diteoiory, : 
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freed platforwes are hault to drill development 
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4, Underwuter eves. 
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a. Blowout preventer, 


6. Undercround casing. 
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Today, hinectreit fi of perund bic rH 
in are at dhundance and varrie ly ‘aia low F Lnttoerrtg bean, witecl: act a artificial rept. 
commercial fishermen agree the fshing is beter than ever. 


“No Pollution—Not Any. 
This order is posted 
throughout our drilling rigs. 


The design and construction of offshore 
structures is an essential) part of the petro 
leur industry's efforts to protect the ocean 
environment. To insure that platforms can 
withstand the elements, 
has been dene on the effects of wind and 
wave forces that develop at sea, ori water 
depths, currents: and sea oor conditions: By 
satactror ths risk ck damage io the i installa 
tions, the possibility of pollution<causing ac- 
cident: is reduced 


SAISNSIVE Peace 


Built to last. 

Structures are designed for local condi- 
tions. In the Coulf of Mexica, plathorms have" 
endured full hurricane winds, and in the 
North Sea, the violent stonms thot whip 
down from the Arctic Avapectat challenge i i 
withstocd by platforms in the Cook Inlet of 
Alaska: joe Alpes four feet thick, During the 
winter these are cartied in and out of the 
inlet bv swift currents and thirtyw-foot tides. 

You might think that offshare dil cpr 
tions would have s hormful effect on tradi- 
tional fisting grounds. Just the opposite has 
happencal. lr a few months, a new plattorm 
becomes an artihecial reef with tine marine 
life clinging tothe underwater structures. 
Small hsh feed on these and, in turn. Attract 
larger fish, which attract sport fshermen. 
And drilling doesn't seem to howe harmed 
commercial shine. In Geet. Gulf Coa fleet: 
now haw! in four times the weight of fish 
they caught before the drilling dtutted, 

Drilling an offshore well is an anand 
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 slotiornn® rie front the Gulf of Mesos. And fish thetic 


Heth spurt asset 


the-cloak operation—one thuat iTS! hae close] y 
supervised at all tires. Many mochanical 
and electronic deviows log the progress of the 
cirilling, and keep a continuous check on 
conditions in the well. 


“Mud” is more thin mud, 

During the drilling process.a special 
Hisicl ia mites riiiete Lia Tee thire vil Water. clay, 
and mineral additives) is pumped down the 
dell pipe under carckully controlled pres 
sure. When the “mud” reaches the bottam of 
the hole, it is forced out through the drilling 
hit and teturns-to the surlace between the 
crill pipe aha the walls of the hole. 

This: constantly circuluting Hulid has 
gwevera| funcoons: It cools wad lubricates the 
drill bit. Lr Hushes from the well the cuttings 
loft by the bit. Jt cakes and -stabilizes the 
sides af the hole, preventing cave-ins, And 
it acts ta salety device, chiefly by its weight, 
th onnmu in Lice rer iurtel Prosslires. Hioh 
pressure zones are counteracted by incre 
ing the weight of the “mud,” 

As a stanciurcd peallinnicnns control pita 
tice, any drilling “mud” which could damage 
the environment is sent ashore fog disposal. 
The same applies to test samples such as 
cores and finide-anc foal wastes penerated 
by the drilling crews. One of our roles— 
strictly enforced—is that nat so much as a 
paper cup should oo over thu sicle 

Ther rrvetel, “casing sir es multiple roles 
in drilling operations. Casing consists of lang 
lengths oF ster) pipe whieh are set in the 

drill hole, tt helps maintain good circulation 
ot the muicl. prevent eroshin af the aarel bs rf 
the hole, protect fresh water strata, and shut 
rll high: prcssiine 7OTiCk Once c acing is Sct in 
the hole. it ts: sealed) securely in nlace. ‘This 


is done hy pulping a cement slurry, Or Tix 
ture, down the inside of the casing. It is 
forced out throuwhs the batten, and riscs to 
fill the space between the outside of the cas- 
ing and the walls of the deill hole. 

After the first ° string “ol casing is set, 
“Leaver proventers” oe intalled on the 
well, These highly important safety devices 
can close off the space be baer the dill pipe 
and the casing in a matter of seconds if un 
expected|y high pressures are met, and con- 
tin these pressures until normal drilling rc 
he resumed. When the well is ready tor pro 
duction, a svstem of high-pressure ee 
valves, Called  Chiristmas pree, is installed 
cn top to control the well Hew. Or, if the 
well ike ricit Flere naturally, a wimp can be 
added. Cn the plattonm, the oil OT as are 
scparited ancl serit to store through pipelines. 

Onshore and offshore, between thirty 
and forty thousand oil and gas wells are 
drilled around the world every year. Yet, 
only a handhal result in these violent e 
tions called “blowouts"—but the possibility 
is still there. 


A prevention paradox. 

Prevention isthe most effective way to 
deal with the problem of blowouts. To thar 
end, Jersey has established training facilities 
in the US, and abroad for drilling superin- 
tencdkents und contract crews fiom our afhli- 
ates all ower the world. 

Our main school is centered around a 
mile-deep well on the King Ranch in Texas. 
This practice well is the real thing. It has 
storage Links, a pump, control manifold, a 
Fall array of pressure gauges and controls— 
all the diverse equipment that is used in the 
held to prevent a blowout, 

Oddly, all this training represents same 
thing of a piradox, set up mainiv because 
there are so few blowouts. Since drillers may 
pever experience a runaway well, the schools 
pve therm AN opportunity to Improve their 
skills in control and prevention. 


Four times deeper. 

As the demand [or energy grows stead: 
ily, the search for new sources of ot] and gas 
has moved ever farther olishore and into 
deeper waters. This has necessituted reine 
ment anc extension of the methods used far 


In deeper water, we'll 
need platforms 
as tall as skyscrapers. 


many yearsin shallower waters. 

Recently, Tumble has.devised a system 
that will muke possible the development and 
seman of off and gas in waters ranging 
rom 700-1 1500 feet deep. This is from two 
to four times as deep as any offshore held 
now peaducing. 

A hasic component in the Humble deep- 
water system Will be, of course, drilling plat- 
forms. The first one will be a real giant. 
Plans-call For a huge four legged structure in 
nearly 800 feet of water, and weighing more 
than Mh, Ce This. FAS Many ns Si id wells can 





This iy a sixteoe foot mended of w shat somal 1 may 
be the tales offehore plathirme. fe will le meurly 
a tual! = the Evipire Shanta Burlding, but orth y the 
pep welll eter alre suites. 


be drilled directionally from its 150-font: 
square deck. Each of the giant's four legs will 
he sevenicen feet in diameter, and they will 
straddle more than an acre of the ocean floor. 


The SPS. 

The second part of the project—for the 
deepest waters—will be Submerged Produc: 
tion Svatems, securcd to the bottom of the 
wea. Each SPS.will inchide a cluster of wells 
drilled directionally from: Hoating rigs. 

The whole underwater operation in- 
volves advanced technology. with electronics 
to menitor ancl “instruct” cach unit, hydraul: 
ics ta open and close valves, and safety ule- 
vices that will automatically close off any 
partol the system that maffhunetinns. 

Oil and -gas from each SPS will flow 
through pipelines to points on centrally lo- 
cated platforms, and Fram there to shore. 
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The Santa Barbara blowout 
taught usalla painful lesson. 
Phe LTaPic 


toe] 


Santa Barbara blowout 


Gur wills 


WHEE tol che cH But thats besicle 
thi Peanrae, unr cla elrill thu pi 
cuused the death of obeouwe hows 


birds; and a terrible, but temporury, blight two 


hat blowout 
thonseartcl 
a beautihol shoreline, [he entire oi] indus 
cry is Poa ne tor this acciddent—in millions 
f dellors’ worth of deilling delays, and a lu 


Mr Ne PL. 


Chur indusiey ss excellent alety record 
has been marned severely by that ane event 

\We aren't trying to make excuses for 
whit oocutred, but some of the afterethects 
seem. to hive been exaeperated. A nesearch 
niversity of Southern (ali 
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Some lasting benefits. 
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in the age of coology. It also made the ail 
industry and the Gevemment take a eried 
hard look ot eperuting peoverdunes, And son 
Laiting benehts are evolvi 

Both private industs 


Coast tsuard are 
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now working ona Lett 
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IDet uthicritics ADAG crclinuiry plentiful 


straw ts stil] one of the most effective wavs 
to ubsork ail, 

One significant dev clopment has been 
the creation of Clean Seas lec, lt was set up 
ind financecl by Plumble and 14 other oil 
Lm minies operting in the Santa Barbara 
Channel Its purpore i to provide irre 
att cquIpment, materiais, manpower and 
know hes to handle spills of all types, Clean 
Seys i just one ob 70 ctvanizations wrouunel 
the counery set lip ti meet such Seren 
cles In constal areas, 

We work with people and machinery 
ind there ts always the possihility Of an Hee 
lent. Yet in completing over 1500 wells in 
LS. waters over the years, Humble has had 
blowents. Al 
Without po wei the water or the shore line. 

We can't promise we'll never hiave a 
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A last word. 

The United States iseno longer in an 
era cil alwncdant CVE rvs {hur reacts fi iT the 
luiture are critical, But not everyone agrees 
where the encrey should come from, Deci- 
shui boot. cet Lares ollshare development, oir 
eEauY othe r Soe et Corey. are io Important! 


to he made by less than an informed public. 





[n these papes. we have presented the case 
tor offshore cles clay ment avwe see dit. If wy 
would like additional copies af this nepert, 
Write Phe Meet iF tenures. Sianediare 
(iI (Compan ( Wiew lersey . J25] Avenue 


of the Americas, New York: NvY 
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Golden Guides offers you a free 
Guide to Environmental Organizations. 


So you'll still have a world 
oan reading about. 


Golden Guides nalure:- series probably intro- 
duced you to the Blue Violet And we'd |ike fo 
helo Keep it around for a while. 

So. weve pul together s unique up-to- 
Gate Quide to ardanizations concerned 
BOO the-envircnment 

Like all. Golden Guides, it's authonta- 
biwe eHuel Comprehensive. i Was Comp ied 
by e@xperis in the lete J and covers hun- 
dreds of grouse and individuals through- 
oul he: country, 

SO Whaeever your interest, you |! tind 

others. who share it in the Guide ta 

Environmental Organizations fram 
Golden Press, 

You'll propaoly find a Golden 
iaulide on your subject, too— 
whether ifs Flowers or Fossils, 
Orchids or Seashells, aor Zoo 

Animals. There are now 46 easy- 

io-use duldes, packed with 

facts and full-color tlipstra- 
ions, onced from just $1.25, 
i S-8a5y ‘to See why ener 
ettons of students-and teach- 
ers, parents and children 
have come to care about their 
anviranment thrauan reading 

Golden Guides 
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i Free. Guide to Environmental Organizations. 
Aes ml os ihe coupon [or write) and well send you our Gusde fo 
an way Fone le Oroonratons lund atlistol all46 Golden Gyidea) 


AAA if Golden Guides, Western Publishing Campany, Int 
1220 Mound Avenue, Racine, Wisconsin 53404 
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The beginning of a water shortage. 


Not all phases of a water shortage wear 
the familiar face of parched, sun- 
bleached Land. 

One phase looks like a flood. 

Because too much water and too little 
water are really different sides of the 
same problem: 

Poor water management. 

In droughts, there's no reserve water 
available until it rains again. When the 
heavy rains do come, there are no ways 
lo capture and control them. Good 
water management includes saving in 
limes of plenty for use in times of need. 

As our nation grows, as our world 
grows, our water needs will also grow. 
Water for new communities, industry, 
recreation and agriculture. Yet all the 
water we have today is all the water 
we will ever get. 

That's why it's so important to get 
every drop of use out of every drop 
of water. 


For help in getting your community 
started on a water management 
program, talk to your local Caterpillar 
Dealer, Or write: Caterpillar Tractor 
Co., 100 N. E. Adams Street, Peoria, 
Iinois 61602 for the booklet “It's Time 
We Face America’s Water Crisis.” 

[t won't be an easy job to tackle. 

But it can be done, 

Because it must. 





Ve can muake (he world a better place to live in, 


Caterpillar machines will help 


CATERPILLAR 
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Yashicas TL Electro-X isnt 
just another status symbol. 
And that's why you'll want to awn it, The TL 

Electra < ta the world § first fully electranic 

SLR system camera, The heart of the system 

= a sali. State electronic brain that times the 

shutter soeeds electronically, measures the 

light electronically, making ttone of the most 

sccurate- and retable SLA's you can buy. 

Yashica TL Electro-<, tt isn't just another 

status symbol. feo better camera. 





CLECTROSIC CAMERAS. 
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FOR YOUR SPORT AND FAMILY FUN 
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| Fabuleue 14 foot 
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low you spray 
does make 
a difference. 


Now, more than ever, is important to use 
just the right amount of spray to rid your 
garden of harmful insects ond disease. 
This is the kind of precise control you get 
with a Hudson sprayer. Here's why you get 
best results, help profect the envirooment: 
1. Right mix: With a Hudson sprayer, you 
mix spray exactly os recommended. And 
that’s the way it goes.on your plants 
2. Richt pressure: You spray at pressure 
you select—high for fine must (good for 
flowers) or low for welspray (best for weeds) 
3, Right amount: Squeeze handle, sprays 
on. Release, it's off. Spray just to the point 
of runoff. Coat the plant, don't drench it. 
4. Right pattern: Just turn spray hoz rie 1s 
fet au fine of coarse spray. Or for close-up 
or long-range sproyvyineg 
5. Right place: With long extension and 
adjustabie norzic, vou place spray right 
where the trouble is. Especially under leaves. 
For a lovelies mrden—i betler environ- 
ment—vet vour Hudsen spriyer now! 


SIL ERS AIM STEERS 


GS. hes Bomiecteie Ce 154 Ge Cie Ti, Chop, YL. BET 

















hing viii réally wanted to 
tah i = every siting New Brunswick 
=| A et inert isdn our free, full colour 
“oliday paeiage-tour book, road map 
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Whether calling to Puerto Rico is your business 
or your pleasure, make it easy for yourself. Dial direct 
and save. 

$2.55 plus tax is all you pay for a three-minute 
station-to-station call you dial yourself between 7 p.in. 
and 7 a.m, weekdays and all day Saturday and Sunday. 

$4.65 plus tax is all it costs when vou dial the 
call yourself between 7 a.m, and 5 p.m. weekdays... 


$3.45 plus tax from 5 p.m. to 7 p.m. 
So use area code 809 and be on your wav. 


. =. «4 


‘Puerto ‘“Rico‘’2* round trip 








We helped set up Jim Collier so he could develop a profit. 
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expensive photographic equipment that would allow | THE CHASE MANHATTAN BANK i 








There is a place that. 
looks exactly like these postcards. | 
Oddly enough its where we 
took the — res. 


These pictures were not retouched, so when vou 
come to Bermuda you will not be 4 sappointhed. 
We can promise you countless scenes like these 
because, in reality, Bermuda le a 21-sqguare-mile 
picture postcard. You'll enioy everything here 
Including some of the nicest people you've eve 
met—Bermudians. Bermudais only 90 stata 
awav from the L % coast. See your travel aren! 
Or write Bermuda: 610 Fifth Ave... N.Y... No 
10020—6 N. Michigan Ave,, Chicago, Ill. 60602 
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Scott isnt stupid. But it took a smart teacher 
to recognize It. 


SR ETMIUEN Before a Munity of school: troup 
Write l h ldren:’ Metropi 
a! 


ian Late, | Adedison Avenue. New 
| York. oY, 10010 


in 1960 Metropalitian Litt 


What's wrong with Scois if you spotit 
Whats Wrong With at least one dod in chile bas failed ancl heen frustrated 
limcst every CLoesroormn, me }ost nus scli-ci fil Hence 


Scott has. a learning disability Oo 
Dena showing teachersand parenis You may have to wait, even 
When he writes, the letters ure how fo spot curly signs of physical «with hundreds of print of the filmin 
mostly illegible shapes. When he doe disorders that can interfere with a constant circulation 
childs bearing at the wait is ee 
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1 perceptual problem 


= om F a! = - | a oy A 
his arithmetic. the answers ari 
“| | . - a 
Uta incerrect 
lt vou wanted to guchs how 


many 0s have ever had a problem 


‘Looking at Children’ and a compan- ability from becoming 
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titilar to Soorrs, you could sturt by Very often, they're the first 

counting many of the kids who've tome & child’ teachers or parents ever Se oi ta, 
dropped out of schoal see “hackwurdness as a disabiliry Metropolitan Life 
4c Peart that many times can be corrected. 
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You can correct the problem We'll C 
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When we introduced the Frigidaire refrigerator 54 
ears ago, everybody was happy about our invention, 
ing the iceman's wile. 

Needless to say, the iceman wasn't delinous. 

We, who made the F Frigidaire, became a little unhappy 
as years went by Why? Because some people called just 


any refrigerator a Frigidaire. 
We didn't think that was right because even though 






many manuiacturers made refrigerators, we didn't believe 


anya) ade ane wh cur same, gh ually 
standards. 


We still do. 











hes reingerators when you bring one home. 

We believe you will be fergier Gah Frigidaire appli 
ances than any others, not anly when you buy them, 
many, many years afer they've lived with you in your home. 

Antique Frigidaire ators from ago can 
Still be found in a number (pocnee And theven notated 
ing there as. 


nostalgic memones. 
st il cadii decry Bagchi g mk gre Ripntdhedeba 
soda @ butter fresh while out 
the ice cubes. Bias Soe 
We built (hem to last. We still do, so that they'll 
aiways be healthy hearty and strong members ol 
your family 


“The best to you each morning” 


"Thies say the world has anly two 
kinds of people: those who can 
pet up smiling with the early morn- 
ing sunt, and those who take | 
little longer, 

Whichever kind VOU are, a 
breakfase built around Kellogg's 
Product 19 and milk is a mighty 
nice way to say Good Morning 
to yourself. A breakfast loaded 
with vitamins and iron helps get 
you off and running. 

And who ever thought so 
much nutrition could have such 
a great Good Morning taste? 
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HAVE YOU BEEN LIVING 
ON BORROWED TIME? 


é ia Wich aa ciushonest hy arch 






} you go around begging 
| peuple for che crime 

Trying, to spot a clock 

And getting dirty looks 
from the lady sitting mexe to 
you, when you Were only 
trying: to see her wrist 

Buc with an Accutron 
wate A ASOLL Tne! WUVUit iw 
business 

Ip doesn ¢ have a main- 
spring or at balance wheel 
thar can mutke orcliniiry 
watches fast or shyw 

It hes a tuning fork move- 
ment that’s guarantecd 
honese to within a minute a 
monch. 

So never again will you 
have to beg anyone for the 


Cem 





Or try to spor any clocks, 
And though you may stul 

eet dirty looks trom the 

lady Sittings NEXT CO yOu, tt 

wont be bor staring at het 


WISE, 


ACCUTRON BY BULOVA 


The faithful cuning tork watch 


er ee ialinatischina sara iieuie the ehewfinder. 
Whee you lesk away te adjwe the camera, you Minolta 52-T 101, from obout $300. The Minolte 
lege your beg and o great shor. $R-T 100, about $250. For lteroture, write Minolo 
Net with the Minolia SE-T 101, the J5em reflex  Corp., 200 Pork Ave. Se. N.Y. M.7. 10002, 
thot lets you frome, focus, adjust exposure and get =o in Canada: Anglophote Lid,, P,Q. Minolta 
¥ cen identified by ao faciary-senled “NM fog, Minolic Timm reser comeres ore warranted by Minolta 
Ed eaeagr apetust defects In wDorkineassip ane musteriala for foo gears from date of purchose, cre 


cludhig gacr-infictead domage. The camera will be eerviced af so charge procifed it li returned within the 
worrduty period, postpgid, pecerely packoged oud including #200 for mailing, handling end imsuresce. 












Have you heard about! sport flying? 
' Did you know [haf you can participate 
your own personal helicopter 
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Your USF&G agent is a true insurance 
professional. He's an independent 
businessman of the highest caliber... 
one you can trust for competent, 
personalized counseling that helps 
protect so much of what you value. 
Business coverages? From new office 
buildings to factories. From casualty 
and fire insurance to employee 
group insurance, Your USFGG agent 
can cover them all... along with 
other insurance plans for businesses 






aoe Carocn. fer mere 
USEEG Bundi Belornorr. Maryiare! 
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and individuals alike. Consult him 
with confidence as you would your 
doctor or lawyer. Your USF&G 
agent... listed in your Yellow Pages. 
Call him for down-to-earth advice on 
insurance for your protection. 


The USF&G Companies, Baltimore, 


Maryland. Casualty /Fire/Marine 
Mu Live Life) Clealth/ 

1 Group Insurance/ 
ae Fidelity ‘Surety Bonds, 
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TL) CORPORATION | ELEVATOR DIV. 
DeptF-L1IaeP, 0. -Box2177, 
Memphis, Tann, 36102 
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Take your wife to see the 
finest museum of glass in 
the world. | 


| 

| Take yourself to see a 

| new World’s Fair of Glass 
| 
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—_ mca 


450 TraveLodges. 1 


Asien, bi lhe — All we 


Bed to new abou any lrareloige it 


and Science. 


aia, | 
fhe US. Canada and Mexico. Send foe 1 
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ihe free diractory of call cur toll-free | 
| number 
| mI on BENG |__| CORNING GLASS CENTER® 
| El Cajon, California F202? . ze. le hos 3 re ne ' ts Ml a wed ol us aii 
i ' He Hered tree yori Gurhent Travelogs | Sie'n ve lecatne ‘ Pfs erful Finger ins oo ai ‘3 stota 
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the Land | 


record for 

= 
elephant gorings 
elephant goring 
1s TWO. 
If your Land Re wer has been 
a red Tone « fe Tl, Of by 
more elephants, please call us 
tree at (S43) 631-1972 
In New Jersey, (S00) 962-7803. 


For your nearest dealer call 
the above numbers. 
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Land Rover €& 


iat 7 . I art cal 
Berittah Levbiarecl Mhotors Ire 


Leonia, New lersey (7 60S 


STANDARD EQUIPMENT: On the new 
Series IL Land Bower we otter for 1977 on all 
Te ome oe aeeaibsh satin sb pec fut 


feveTec, plus specd trun bein, ecpunls 
4 | 7 
© forwar L 2oreeemecb alte ‘Mmator. banner capac: 
7 1 1 
cy tater: bit Pr wed power brakes; plus miew 
by gata) Dil. Serle 
fsck at id ctl Wh? Sua 


As always Fiche * Full lenertins etal 
top. Body of nenecorroding aluminum aller 
winn skiing sick witedows, Stehineed: peas 
door, Scan for seven. Windshield ven sa 1m 
with builein fly screens. Peal biking Syatern 
Windanield washers. Back-up lights. Freshy at 


henvtict ed ia) et 1 defn joe ll | 





Ecology 


is everybody’s 


baby... 


i's not just (he concern of the fellow with the big 
SMone Stach oF the one polluting the stream. but 
everybody's job. to keep America beautiful 

For most of us it Means recognizing and pre 
serving the beauty af our own environnient. It 
means giving our plants and shade trees, which 
like so marry th nes these dave are becom ng more 
ant more cdeperdent an screntific research for 
survival, the opportunity to develop their full 
potential 

AS a Company with a long history of effort on 
behalf of the environment, we are cortinuing to 
Spend substantial amounts of time, talent and 
money In research to provide the means of or 
serving the shade trees of tomorrow. But we are 

Tore: than just a i lab oratory. We have the people 

with th 1 AGMY a in ey penence to help you improve 
the health and beauty of your trees. Call your local 
Bartlett representative today—together there is so 
much that we can do 


TREE EXPERTS 
Home Offson, 2770 Jannmer Street, Hasiferd, Conn 


Reseaech Lulsarstarias and fa paerimestal Grounds, Finawille, fo € 
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Gnoe tim Charlies inicpend hats 
Cuties and hooters and toctries, all 
Hanperwrinped. Braacway. As 
baghtand beaut) fol a: an opening 
night, Arad there tn the mics of 
lines Squaine aod Nowhere an 
unbrivhl, unbeautilul, ineredibly 
combernatie crange-red pen did its 
bl doe tne natien Ss showy on 

ihe cowed 

Bip Red! the Marker Duofold. 
Threwehcat the Diecache (hat Rearmed 
be took all inane put it all clown 
Me did it fast and he cle! it easy, 

and be seemird to hold more wk 
thane rumble seat could, Ata matter 
eM fact, Big Red was owned mor, 


ee ee | 


When Broadway Babies packed the Palace. 
a preat ungainly pen wrote the notes for Stage-Door Johnny's. 


Cited mor, and valued more thar 
any (ther pen of hie day. 

Bul things happen, And before you 
could say, “She war only a 
cab-driver’s daughter, hut oh, you 
die meet her,” the pood old dave 
wene the sleek new days Vaudeville 
vs oes ree es es Gree Riese), bee 
was just too big te fit on 

But now, beau Anmwerica has 
redecovercd so many jy of those 
fming days, Big Red writes again! 
Sure, we vet updated him. He now 
formes wetly a ort} Tips [al preoe Wp 
your wrihng Ora ball pont that 
writes on and on. Then on and on 
some man. Aund he fills and retilts.in 








fourshow-stooping colors. But on 
the ouisice he's still the same 

He Redd, that wondertul, liwable 
good old All-American handiul 

of pert, 

Aig Red costs orily $5. Ti challars 
less than forty years ago, And that 
makes hin just about 
toe Geet gift echoes 

Ane Ta thee 

io the Palace 
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DISCOVER 
REALTRAVEL 
ADVENTURE! 
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Wa Oo visit exciting new places? Or maybe you'd prefer sunbathing in 
5 as hile eo i ae +c _— 1 =, bape : i a a - F a] Sal ao or i a t ata Fo | 

Wiad or relaxing Deeside some Inviing Siredim : Perhaps you Know:a road 


omewhere you'd like to follow to the end. It's all the same with an Airstream 
Land Yacn good beds, bathroom, hot and cold water, reingeration, heat 
ndependent of outside sources wherever you go—for a night, a 
week, ora month. Airstream Land Yachting means real travel independence 


—notime-tables, tickets, packina. You justtow your Airstream lightly benina 
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Your Car and follow your travel whims wherever (hey urge you to go Yes, 
it's the exciting, better way to travel anywhere in the world. For extra fun join 
a Wally Byam Caravan 
i | if tJ 
i = oe _ i a ‘he 1 
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That what a Konak Prepaid Processing Mailers. 


Usea Mailerto send your Kodak color film ona round trip to Kodak 
for developing, Its easy: 1. Buy a Kodak Prepaid Processing 
Mailerfrom your photo dealer, 2. Just put your exposed film into 
(he Mailer and mailitto us. <4. We develop your color filmand 
mail your pictures, slides, ormovies back to you. Your film deserves 
quality processing by Kodak—andthisisonewaytogetit. | 

Kodak makes your pictures count, KS 


